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ABSTRACT:  The  report  summarizes  the  analyses,  design,  and  testing  that 
were  conducted  to  develop  an  air  bag  restraint  system  tor  the 
subcompact  car  capable  of  protecting  the  driver  in  frontal  and  rrontal 
oblique  crashes  up  to  50  ra ph .  A  small,  rapidly  inflating  dual  air  bag 
mounted  to  a  stroke  efficient  energy  absorbing  steering  column,  was 
developed.  The  lower  body  energy  is  absorbed  by  a  crushable  knee 
restraint  fabricated  of  styrofoam.  The  system  ultimately  proved 
capable  of  protectingsubcompact  car  drivers  throughout  the  adult 
anthropometric  size  range  at  velocities  exceeding  50  mph.  In  addition, 
the  finalized  restraint  system  is  constructed  of  components  that  are 
oriented  toward  eventual  mass  production. 
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ABSTRACT:  The  STICK-MAN  Program  Mas  written  tor  the  Anthropology 

Branch  (MRH A)  of  the  Human  Engineering  Division,  Aerospace  Medical 
Research  Laboratory  (AMRL).  Its  function  is  to  provide  a  means  tor 
studying  the  interrelationships  between  the  mass  and  center  ot  mass  ot 
of  the  human  body  segments  and  the  mass  and  center  of  mass  of  their 
component  parts.  The  program  utilizes  an  IBM  2250  Display  unit  to 
enable  the  user  to  enter  and  modify  parametric  equations.  The  results 
are  displayed  numerically  and  also  displayed  graphically  on  a 
•stick-man'  view  of  the  human  body.  Once  the  study  is  completed  tor  a 
given  sub-ject,  a  hard  copy  printout  of  the  results  may  be  obtained. 
This  program  was  written  for  an  IBM  System/360,  Model  40  computer. 
Both  assembler  language  and  Fortran  IV  were  us®d  in  coding  the 
programs  and  Graphic  Programming  Services  for  the  2250  (GPS)  was 
utilized  for  the  graphics  software  support. 
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Basic  Biomechanical  Properties  ot  the  Human  Neck  Related  to  Lateral 
Hyper  flexion  Injury 


Michigan  Univ., 

Ann  A 

rbo 

r.  Highway  Safety 

Resear 

ch  I nst. *  In sur ance 

Inst . 

for  Highway 

Safety 

,  W 

ashingt on ,  d. C. 

(4C7  82 

5) 

Fin  al 

rept.  1  Nov 

73-31 

Dec 

74 

AUTHOR 

:  Snyder, 

Richar 

d  G 

.,  Chaffin,  Don  B. 

,  Schne 

ider,  Lawrence  W., 

Foust, 

David  R . , 

Bow  man , 

Br 

uce  M . 

C4665F3  FLD:  06S,  57W  USGRDR7  5 1 3 
15  Apr  75  3  1 1 p 

REPT  NO:  UM- Hs RI-BI-7 5-4 
MONITOR:  18 

Prepared  in  cooperation  with  Insurance  Inst.  for  Highway  Safety, 
Washington,  D.C. 

ABSTRACT:  Properties  of  the  human  neck  which  may  influence  a  person's 

susceptibility  to  'whiplash'  injury  during  lateral  impact  have  oeen 
studied  in  96  normal  subjects.  Subjects  were  chosen  on  the  basis  of 
age,  sex,  and  stature,  and  data  were  grouped  into  six  primary 
categories  based  on  sex  (F,M)  and  age  18-24,  35-44,  62-74,  stature 

served  as  a  secondary  variable,  with  each  group  of  1b  subjects  Deing 
matched  to  obtain  an  average  stature  close  to  the  50th  percentile  toi 
the  category.  The  data  include:  measures  of  head,  r.eck  and  body 
anthropometry  in  standing  and  normal  seated  positions;  stretch  reflex 
time  of  sternomastoid  muscles;  head/neck  response  to  low-level 
acceleration,  voluntary  isometric  muscle  force  in  the  lateral 
direction:  and  three-dimensional  range  ot  motion  ot  the  head  and  neck. 
Data  are  presented  in  a  format  applicable  for  biomechanical  modeling 
of  the  seated  human  occupant  and  have  been  used  in  tr.e  MVMA-2D  model 
adjusted  for  side  impact  at  10  and  30  mph  to  determine  the  influence 
of  the  measured  properties  of  reducing  'whiplash'  injury 
susceptibility. 

DESCRIPTORS:  *Neck (Anatomy ) ,  *Biomechan ics,  *In juries.  Anthropometry, 

Impact  shock.  Reflexes,  Tol erances (Physiolog y) ,  Models 

IDENTIFIERS:  ^Whiplash  injuries.  Human  body,  NTISHSHI 

PB-241  246/8ST  NTIS  Prices:  PC$9 . 2 5/MF $2 . 2 5 
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Performance  Evaluation  of  New  Generation  both  Percentile 
Anthropomorphic  Test  Devices  ~  Volume  II  -  Accelerator  Sled  Test  Data 

Calspan  Corp.,  Buffalo,  N.  Y. *National  Highway  Traffic  Safety 
Administration,  Washington,  D.C.  (407  727) 

Final  rept.  Jun  73-Aug  74 

AUTHOR:  Massing,  Daniel  E.,  Naab,  Kenneth  N.,  Yates,  Phyllis  E. 

C4663H3  FLD:  13F,  06N,  14B,  85B  USGRDR751 3 
Mar  75  569p 

REPT  NO:  CALSPAN-ZS-5352-V-3 
CONTRACT:  DOT-HS-053- 3-664 
MONITOR:  D0T-HS-80 1-432 
See  also  Volume  1,  PB-240  920. 

ABSTRACT:  Four  sled  test  configurations  were  employed  to  evaluate  the 

dynamic  performance  repeatability  of  the  GM  SUX  dummy.  Type  2  belt, 
pre-inflated  air  bag,  energy  absorbing  steering  column,  and  Type  1 
belt  with  simulated  instrument  Panel  test  environments  were  utilized 
to  measure  the  performance  of  two  identically  fabricated  dummies.  The 
graphical  results  of  a  statistical  analysis  is  presented,  in  addition, 
graphical  results  of  the  energy  absorbing  steering  column  and 
simulated  instrument  panel  tests  of  the  GM  sox  dummies  are  presented 
in  raw  form. 

DESCRIPTORS:  *Motor  vehicles,  *Anthropcmetry ,  Reliability,  Tests, 

Rocket  propelled  sleds.  Safety  devices.  Statistical  analysis 

IDENTIFIERS:  DOT/5A,  D0T/4DZ,  NTISDOTHTS 

PB-241  121/3ST  NTIS  Prices:  PC513.00/MPJ2.25 
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Performance  Evaluation  of  New  Gene 
Anthropomorphic  Test  Devices.  Volume  I.  Tech 

Calspan  Corp.,  Buffalo,  N, Y. ♦National 
Administration,  Washington,  D.C.  (407  727) 

Final  rept.  jun  73-Aug  74 

AUTHOR:  Massing,  Daniel  E.,  Naab,  Kenneth  N. 
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ABSTRACT:  Two  new  generation  anthropomorphic  test  dummies  developed 
and  designated  as  the  GM-50X  were  experimentally  evaluated  to  (1) 
determine  the  degree  of  conformance  to  the  specifications  contained  m 
the  'Purchase  Description  of  the  NHTSA  50th  Percentile  Anthropomorphic 
Test  Dummy'  and  (2)  establish  by  sled  tasting  in  typical  restraint  and 
crash  environments  their  potential  for  experimental  repeatability.  A 
series  of  eleven  static  and  dynamic  component  tests  were  performed  to 
measure  the  GM-5QX  dummies  in  accordance  with  the  purchase 
description;  the  results  indicate  substantial  non-conformance  witn  the 
specified  criteria. 
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Whole  Body  Response  Research  Program 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Biomechanics. *General  Motors 
Research  Labs.,  Warren,  Hich. 

Final  rept.  1  Jul  73~31  Aug  74 

AUTHOR:  Melvin,  John  w.,  BanSon,  Joseph  B.,  Alem,  Nabih  M. 
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REPT  NO:  UM-HSRl-BI-75-1 

MONITOR:  18 

Sponsored  in  part  by  General  Motors  Research  Labs.,  Warren,  Mich. 

ABSTRACT:  The  general  objectives  of  the  program  are  to  obtain  data  on 

human  whole  body  kinematics  under  controlled  test  conditions  which 
represent  realistic  automotive  impact  environments.  The  test  subjects 
in  the  program  are  unembalmed  male  human  cadavers  which  are  suitably 
instrumented  and  subjected  to  the  test  environments  at  various  levels 
of  crash  severity.  Prior  to  testing,  anthropometric  measurements, 
including  x-ray  anthropometry,  are  made  on  each  subject  to  quantify 
the  subject's  geometric  characteristics  and  to  locate  the  test 
instrumentation  with  respect  to  anatomical  landmarks.  The  results  of 
the  test  program  are  being  analyzed  to  provide  information  tor  the 
development  of  scaling  laws  for  percentile  rating  of  response  data  and 
for  prescribing  performance  requirements  for  dummy  response 
evaluation. 

DESCRIPTORS:  *Kinematics,  ^Impact  acceleration,  *Coliision  research, 

♦Biodynamics,  Automobiles,  Passenger  vehicles.  Humans,  Cadavers, 
Anthropometry,  X  ray  analysis.  Responses,  Simulation 

IDENTIFIERS:  NTISHSRI 

PB- 240  4 9 1/1  ST  NTIS  Prices:  PC$4. 75/MFJ2.25 
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An  Anthropometric  Survey  of  2000  Royal  Air  Force  Aircrew,  1470/71 

Advisory  Group  for  Aerospace  Research  and  Development  Pans  (France) 
(400043) 

AUTHOR:  Bolton,  C.  R.,  Kenward,  M. ,  Simpson,  R.  E. ,  Turner,  G.  M. 
C4545B1  FLD:  5e,  95D  U  SGRDR  75 1 2 
Dec  74  86p 

REPT  NO:  AGARD-ograph- 18 1 
MONITOR:  18 
NATO  furnished. 

ABSTRACT:  The  survey  was  undertaken  to  provide  up-to-date  information 

on  the  body  measurements  of  Royal  Air  Force  aircrew.  This  information 
is  required  for  cockpit  workspace  and  functional  clothing  sizing 
studies.  A  team  of  two  trained  measurers,  using  a  specially  designed 
anthropometric  rig,  took  fa3  body  measurements  of  each  of  2UUU  Royal 
Air  Force  aircrew  between  the  ages  of  18  and  4t>  at  RAF  stations  in 
England.  These  measurements,  recorded  during  an  eighteen  month  period 
starting  in  January  1970,  are  summarized  in  the  form  of  a  percentile 
table,  mean,  standard  deviation,  range  and  coefficient  of  variation 
for  each  measurement.  The  statistical  summary  for  each  measurement 
together  with  a  written  description  of  the  measuring  procedure.  The 
apparatus  used  is  fully  described  and  the  organization  of  the  survey 
is  briefly  discussed. 

DESCRIPTORS:  * Anthropometr y.  Human  body#  Flight  crews.  Air  Force 

personnel.  Surveys,  Flight  clothing.  Cockpits,  Human  factors 
engineer ing 

IDENTIFIERS:  NTlSDOPSD 

AD-A007  948/3ST  NTIS  Prices:  PC$4 . 75/MFS2 . 25 
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A  Study  to  Determine  the  Adequacy  of  the  Tools  and  Equipment  Used  by 
Air  Force  Women  in  the  Craft  Skills 

Air  Force  Inst  of  Tech  W rig ht-^Patt erson  AFB  Ohio  School  of  Systems  and 
Logistics  (012250) 

Master's  thesis 

AUTHOR:  Bola.lek,  Philip  J.,  Grumblatt,  Arthur  G.  Jr 

C4361C2  FLD:  5E,  95D  U SGRDR  7509 

Jan  75  128p 

REPT  NO:  SLSR-14-75A 

MONITOR:  18 

ABSTRACT:  The  tools  and  equipment  now  used  in  maintenance, 

electronics,  and  civil  engineering,  were  designed  to  meet  the  needs  or 
a  totally  male  work  force.  This  study  addresses  the  adequacy  of  the 
tools  and  equipment  for  the  women  who  are  now  working  in  these 
specialties.  The  method  of  approaching  this  potential  problem  was  to 
obtain  the  opinions  of  the  women  working  in  these  specialties  through 
self-administered  questionnaires.  If  more  than  ten  percent  of  the 
respondents  in  a  specialty  considered  a  tool  or  equipment  item  to  be 
inadequate,  that  item  was  considered  inadequate  for  women  in  that 
specialty.  Twenty-four  items  were  identified  as  inadequate;  six  of 
these  items  were  inadequate  in  more  than  one  specialty.  This  study 
also  collected  data  on  the  age,  height,  weight,  and  hand  length  of  the 
wormen  working  in  these  specialties.  In  addition  to  the  identification 
of  inadequate  tools  and  equipment  for  women,  this  study  found  that 
some  of  these  items  may  also  be  inadequate  for  men.  Additionally, 
potential  problems  were  discovered  with  the  quality  of  tools  used  in 
these  specialties  and  with  the  suitability  of  women  for  these 
specialties. 

DESCRIPTORS:  "Tools,  "Females,  Air  Force  personnel.  Anthropometry, 

Skills,  Equipment,  Requirements,  Human  factors  engineering.  Theses, 
Maintenance  equipment.  Electronics,  civil  engineering 

IDENTIFIERS:  NTISDODAF 

AD/A-006  342/0 ST  NTIS  Prices:  PC$5. 75/MFJ2. 25 
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Development  of  a  Scientific  Basis  for  Analysis  of  Aircraft  Seating 
Systems 

Ultrasystems  Inc  Phoenix  Ariz  Dynamic  science  I)i v*Nat iona  1  Aviation 
Facilities  Experimental  Center,  Atlantic  City,  N.J.  (40*1442) 

Final  rept.  Aug  72-Apr  74 
AUTHOR:  Laananen,  David  H. 

C4193B2  FLD:  1C,  IB,  6N,  85A,  85D,  95D  USGRDR75C7 

Jan  75  226p 

CONTRACT:  DOT- FA72WA-310 1 

MONITOR:  FAA-NA-74-175 

ABSTRACT:  A  three-dimensional  mathematical  model  of  an  aircraft  seat, 

occupant,  and  restraint  system  has  been  developed  as  an  aid  to  the 
development  of  crashworthy  seats  and  restraint  systems  tor  general 
aviation  aircraft.  The  occupant  model  consists  of  eleven  rigid  mass 
segments  whose  dimensions  and  inertial  properties  have  been  determined 
from  studies  of  human  body  anthropometry  and  kinematics.  The  seat 
model  is  made  up  of  beam  and  membrane  elements  with  provision  for 
simulating  plastic  behavior  by  the  introduction  of  plastic  hinges  in 
the  beams.  A  user-oriented  computer  program  called  Seat  Occupant 
Model-Light  Aircraft  (SOM-LA)  based  on  the  three-dimensional  model  has 
been  developed  for  use  by  engineers  concerned  with  design  and  analysis 
of  general  aviation  seats  and  restraint  systems  m  that  detailed 
descriptions  of  both  are  used  as  input.  The  response  of  the  seat  ana 
occupant,  restraint  system  loads,  and  various  injury  criteria  are 
predicted  for  any  given  set  of  crash  conditions. 

DESCRIPTORS:  ^Aircraft  seats,  *Safety  belts,  * Anthropometr y , 
Mathematical  models.  Commercial  aircraft.  Crashes,  Aviation  safety. 
Restraint,  Loads (Forces) ,  Computerized  simulation,  FORTRAN 

IDENTIFIERS:  D0T/5A,  D0T/4DZ/DA,  NTISDODFAA 

AD/A-OG 4  306/7ST  NTIS  Prices:  PC$7 . 50/MF$2 . 2b 
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Performance  Characteristics  of  Anthromor phic  Dummy  joints 

National  Highway  safety  Administration,  RiVerdale,  Md.  Safety  Research 
Lab.*National  Highway  Traffic  Safety  Administration,  Washington,  D.C. 

Final  technical  rept.  Feb  73-Jan  74 
AUTHOR:  Haffner,  Hark  P.,  Melton,  Claude  H. 

C3995J1  FLD:  06N,  13F,  13L,  95D,  85D  USGRDR75CJ 

Oct  74  75p 

MONITOR:  DOT-HS-801-248 

ABSTRACT:  Three  commercial  anthropomorphic  dummy  joint  assemblies  have 
been  evaluated  for  uniformity  of  torque  response,  repeatability,  ana 
angular  velocity  sensitivity.  Description  of  test  method  ar.d  data 
reduction  procedures  are  presented.  Numerical  criteria  are  proposed  to 
characterize  the  performance  of  coulomb  friction  joint  designs,  A 
brief  discussion  of  effects  of  applied  torques  external  to  the  piano 
of  motion  is  also  included. 

DESCRIPTORS:  * Anthropometry,  * Joints (Anatomy) ,  *Anatomical  models# 

Dynamic  response#  Consistency,  Standardization#  VaLidity,  Torque, 
Sensitivity,  Tests,  Knee (Anatomy) ,  Motor  vehicle  accidents 

IDENTIFIERS:  D0T/5D,  D0T/4IZ/IY,  NTISDOTHSA 

PB-237  958/4 ST  NTIS  Price:  PC$4, 25/MFJ2. 25 
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Anthropomorphic  Test  Dummy 


Volume  ill.  Design  Data  Package 


General  Motors  Technical  Center,  Warren,  Mich . *  Mat ional  Highway 
Traffic  Safety  Administration,  Washington,  D.C.  (389  62 2) 

Final  rept.  1  Dec  72-21  Dec  73, 

C3992I1  FLD :  13L,  13F,  95D,  96D,  85D  USGRDR7b03 
Oct  74  53p 

CONTRACT:  DOT -HS- 29 9- 3“5fa9 
MONITOR:  DOT-HS-801-176 

Paper  copy  also  available  in  set  of  3  reports  as  PB-237  bbb-SET, 
PC$ 17.00 . 


ABSTRACT:  Volume  III  contains  the  information  required  to  use  and 
build  the  anthropomorphic  test  dummy.  The  user  information  includes 
descriptions,  weights,  ballasting  procedures,  adjustment  information, 
and  assembly  instructions.  Manufacturing  requirements  are  detailed. 
Appendix  A  contains  a  complete  parts  list.  Appendix  C  includes  (under 
separate  cover)  complete  engineering  design  drawings  for  manufacture 
and  assembly  of  the  Dummy. 


DESCRIPTORS:  * Automobi les ,  ♦Collision 
♦Anatomical  models.  Test  equipment. 
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Ant  hropormorphic  Test  Duma}'.  Voluae  II.  Design, 
Perforaance 


Development  and 


General  Motors  Technical  Center,  Warren,  Mich. *Nat ional  Highway 
Traffic  Safety  Administration,  Washington,  D.C.  (389  622) 

Pinal  rept.  1  Dec  72-21  Dec  73. 

C3992H4  PLD:  13L,  13F,  95D,  96D,  85D  USGRDR/50J 
Oct  74  405p 

CONTRACT:  DOT- HS- 29 9- 3-569 
MONITOR:  DOT-HS-801-175 

Paper  copy  also  avaialble  in  set  of  3  reports  as  PB-217  65b-str, 
PCS  17.00. 


ABSTRACT:  The  report,  Volume  II  of  III,  describes  the  design, 

development,  and  testing  activities  in  the  development  ot  the 
anthroponorphic  test  dummy.  The  system  tests  used  to  assess  the  test 
dummy's  repeatability  and  reproducibility  (R  and  R)  are  discussed. 
Also,  the  need  for  rigorous  test  procedures  and  equipment  for 
evaluating  R  and  R  is  identified.  Test  perforaance  shous  that  achieved 
R  and  R  as  evaluated  by  the  head  and  chest  Si's  have  a  coefficient  of 
variation  of  less  than  five  percent.  The  test  dummy's  design  is 
described  including  anthr cpomorphic  and  biomechanical  consideration. 
Component  biomechanical  and  hardware  test  procedures,  equipment  and 
test  results  are  presented. 

DESCRIPTORS:  * Automobiles ,  *Safety  engineering,  * Anthropometr y , 
♦Anatomical  models.  Test  equipment.  Collision  research.  Injuries, 
Design,  Tests,  Perforaance  evaluation 


IDENTIFIERS:  NTIS DOTHTS 

PB- 237  657/2ST  NTIS  Prices:  PC$10. 50/NFS2. 25 


Anthropomorphic  Test  Dummy*  volume  I.  Program  Summary-background  and 
Results 

General  Motors  Technical  Center,  Warren,  Mich. *National  Highway 
Traffic  Safety  Administration,  Washington,  D.C.  (389  622) 

Final  rept.  1  Dec  72-21  Dec  73. 

C3992H3  FLD:  13L,  13F,  95D,  96D,  85D  0SGRDR7S03 
Oct  74  64p 

CONTRACT.*  DOT-HS-299- 3-569 
MONITOR:  DOT-HS-801-174 

Paper  copy  also  available  in  set  of  3  reports  as  PB-23/  655-SEt, 
PC$ 17.00 . 

4  ABSTRACT:  The  report  in  three  volumes  summarises  the  design 

development  and  performance  of  an  anthropomorphic  test  dummy.  The  many 
improved  features  of  the  Dummy  are  described.  The  marked  improvement 
of  repeatability  and  reproducibility  of  the  Dummy  are  documented.  The 
anthropometric  and  biomechanical  basis  of  the  design  is  described. 
Improvements  of  durability,  maintainability,  ease  and  cost  of 
manufacture  are  treated.  Improved  system  and  component  test 

procedures,  equipment,  and  test  results  are  presented. 

DESCRIPTORS:  * Aut omobi les ,  ^Collision  research,  ♦  Anthropometry, 
♦Anatomical  models.  Test  equipment.  Safety  devices.  Injuries,  Design, 
Maintainability,  Performance  evaluation 

IDENTIFIERS:  NTISDOTHTS 
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Design,  Development  and  Qualification  Testing  of  the  U.S.  Navy  NES-21A 
Parachute  Assembly 

Naval  Aerospace  Recovery  Facility  El  Centro  Calif*Navul  Air  Systems 
Command,  Washington,  D.C.  (245670) 

Final  rept. 

AUTHOR:  Matsuo,  Jon  T. 

C3953H1  FLD:  6G,  1C,  5E,  5lC,  95d  USGBDR750 J 
Jul  74  46p 

REPT  NO:  NAVAEROR  ECOVFAC-TR-1-74 
MONITOR:  18 

ABSTPACT:  The  report  covers  the  design,  development,  and  the  U.S.  Navy 
Service  Qualification  Program  conducted  on  the  NES-21A  personnel 
parachute  assembly  designed  for  use  in  ejection  seats  of  U.S.  Navy 
T-33B  and  QT-33A  aircraft.  The  NES-21A  design  objective  was  to  provide 
a  retrofitable  replacement  for  the  existing  NS-3  personnel  parachute 
assembly  which  would  operate  with  a  decreased  opening  time.  This 
factor  would  improve  aircrew  survivability  in  the  low  speed,  zero 
altitude  operational  envelope.  This  improvement  was  accomplisned 
principally  by  the  incorporation  of  a  40-inch  diameter  internal  pilot 
chute  and  main  canopy  PDVL  (Pull  Down  Vent  Lines).  The  NES-21A 
parachute  assembly  will  perform  satisfactorily  as  presently  designed 
at  90  KTAS  (Knots  True  Airspeed)  and  above,  for  ground  level  ana 
higher  altitude  ejections. 

DESCRIPTORS:  *Parachutes,  *Ejection  seats,  *Naval  aircraft,  jet 

training  planes.  Flight  testing.  Anthropometry,  parachute  descents. 
Parachute  canopies.  Survival 

IDENTIFIERS:  NES-21 A  parachutes,  T-33  aircraft,  QT-J3A  aircraft,  T-J3B 
aircraft.  Operational  envelope,  NTISDoDn 
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MVM  A  Two-Dimensional  Crash  Victim  Simulation,  Version  3,  Volume  III 

Michigan  Oniv.,  Ann  Arbor.  Highway  safety  Research  inst.*Motor  Venicie 
Manufacturers  Association  of  the  United  States,  Inc.,  Detroit,  Mich. 
(407  825) 

Final  rept. 

AUTHOR:  Bowman,  B.  M.,  Bennett,  R.  0.,  Robbins,  D.  H. 
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MONITOR:  18 

Prepared  in  cooperation  with  Motor  Vehicle  Manufacturers  Association 
of  the  United  States,  Inc.,  Detroit,  Mich.  See  also  volume  2,  PB-2J6 
907. 

ABSTRACT:  Volume  Three  is  intended  primarily  tor  the  professional 

computer  programmer  who  is  responsible  for  program  maintenance  and 
improvements  in  the  Two-Dimensional  Crash  Victim  Simulator.  The  volume 
describes  the  organization  of  the  computer  program  into  three 
processors  and  their  interactions.  Description  of  program  organization 
and  flow,  packing  techniques#  binary  output  formats,  and  auxiliary 
program  output  is  presented  for  each  of  the  three  processors.  Design 
information  concerning  certain  special  output  subprocessors  is 
provided.  Conversion  of  the  computer  program  for  use  on  various 
computer  systems  is  discussed. 


DESCRIPTORS:  *Hotor  vehicle  accidents,  *Anthropometry,  Mathematical 

models.  Motion,  Joints (An atomy) ,  Loads (Forces) ,  Safety  devices.  Data 
processing.  Computerized  simulation.  Central  processing  units. 
Computer  systems  programs 


IDENTIFIERS:  Air  bag  restraint  systems,  NTISHSRI 
PB- 236  908/0ST  NTIS  Prices:  PC$7. 25/MFS2. 2b 


17 


HVMA  Two-Dimensional  Crash  Victim  Simulation,  Version  J.  Volume  II 
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Prepared  in  cooperation  with  Motor  Vehicle  Manufacturers  Association 
of  the  United  States,  Inc.,  Detroit,  Mich.  See  also  Volume  I,  PB-2J5 
753,  and  volume  3,  PB-236  9C8. 

ABSTRACT:  Volume  Two  is  intended  primarily  as  a  guide  to  the  day  to 

day  usage  of  the  Two-Dimensional  Crash  Victim  Simulator.  The  volume 
contains  specifications  for  the  input  data  cards  together  with  a 
detailed  description  of  input  data  quantities.  Normal  output  options 
and  certain  normal  output  quantities  are  described.  Input  and  output 
is  presented  for  two  sample  exercises  of  the  computer  model. 

DESCRIPTORS:  *Motor  vehicle  accidents,  *Anthropometry ,  Mathematical 

models.  Motion,  Joints (Anatomy) ,  Loads (Forces) ,  Safety  devices.  Data 
processing.  Computerized  simulation 

IDENTIFIERS:  Air  bag  restraint  systems,  NTISHSRI 
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Development  of  a  National  Anthropometric  Data  Base:  A  Preliminary 
Study  Beport 

National  Bureau  of  Standards,  Washington,  D.C.  Technical  Analysis  Div. 
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Final  rapt. 

AuTHOK:  Steinberg,  Harold  L. 

C3781J4  FLD:  6N,  5E,  5B,  95D,  88B,  57,  86V  USGRDR/42b 

Jun  74  87p 

REPT  NO:  NBS IR-74-506 

MONITOR:  18 

ABSTRACT:  A  study  «as  made  to  determine  the  need  for  development  of  a 

Nationally  Representative  Anthropometric  data  base.  Potential  users 
and  their  needs  are  identified  and  the  inability  of  existing 
anthropometric  data  to  satisfactorily  meet  these  needs  is  established. 
Three  scenarios  for  developing  a  useful  data  base  are  considered,  iwo 
involve  the  use  of  biostereometrics  while  the  third  taxes  a  relatively 
conventional  approach  to  obtaining  body  dimensions.  Conclusions 
relevant  to  each  of  these  scenarios,  as  well  as  the  potential 
advantages/disadvantages  of  each,  are  developed.  Salient  conclusions 
common  to  all  three  scenarios  include:  The  need  for  a  pilot  study;  the 
desirability  of  linking  the  actual  anthropometric  survey  to  a  National 
Center  for  Health  Statistics  (NCHS)  'Health  and  Nutritio.n  Examination 
Survey'  (HANES);  and  a  data  base  development  time  of  at  least  7  years. 
Program  costs,  detailed  in  an  appendix,  range  from  $2.4M  to  $5.2M. 

DESCRIPTORS;  *Ant hropomet ry ,  ^Information  systems.  Information 


retrieval.  Human  factors  engineering.  Medical 
Tables  (Data) 


research.  Surveys, 
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Developaent  of  Headtorms  for  Sizing  Infantry  Helmets 
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REPT  NO:  CE/NEL-131 

PROJECT:  DA-1-T-662713-DJ-40 

MONITOR:  USA-NLABS-TR-75-23-CEMEL 

ABSTRACT:  A  new  technique  for  defining  and  measuring  head  shapes  was 

developed  and  applied  in  the  fabrication  of  a  set  of  first  generation 
plaster  headforns.  The  design  of  a  unique  head  measuring  device  is 
reported.  The  device  Is  a  clear  polycarbonate  hemisphere  on  which  are 
mounted  twenty-seven  moveable  mechanical  probes.  The  hemisphere  is 
placed  over  a  subject's  head,  and  the  probes  are  moved  to  contact  the 
head  and  thus  define  head  shape.  The  probe  data  from  a  population  of 
Army  men  were  reduced  statistically  to  yield  generalized  head  shapes. 
The  feasibility  of  combining  this  probe  technique  with  classical 
anthropometric  head  measurements  to  yield  generalized  head  shapes  of 
various  sizes  was  demonstrated.  A  set  of  first  generation  headforms 
was  sculptured  using  specified  probe  data.  (Author) 

DESCRIPTORS:  "Helmets,  "Anthropometry,  Infantry,  Head (Anatomy) , 

Measurement,  Shape,  Models,  Manufacturing 
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Prepared  in  cooperation  with  Motor  Vehicle  Manufacturers  Association 
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ABSTRACT:  The  volume  contains  the  detailed  formulation  Of  the 

equations  of  planar  motion  of  a  vehicle  occupant  in  a  crash 
environment.  The  features  of  the  analytical  model  include:  (1)  an 
eight  mass,  fourteen  degree  of  freedom  representation  of  the  human 
body;  (2)  an  extensible  multi-joint  neck  and  a  flexible  shoulder 
joint;  (3)  simulation  of  muscle  contraction  as  a  time-dependent 
phenomenon;  (4)  the  modeling  of  contact  between  the  victim  and  the 
vehicle;  (5)  specification  of  material  properties  of  vehicle  and 
occupant  in  terms  of  general  force-deformation  relationships;  (6) 
structural  collapse  resulting  either  frcm  collision  forces  or  occupant 
contact  forces;  (7)  an  airbag  model;  (8)  an  energy  absorbing  steering 
assembly;  (9)  an  energy  absorbing  belt  restraint  submodel;  (1C) 
tabular  three  degree  of  freedom  vehicle  accelerations 

DESCRIPTORS:  *Motor  vehicle  accidents,  *Anthropometr y.  Motion, 

Mathematical  models.  Equations  of  motion.  Joints (Anatomy) ,  Contacting, 
Deformation.  Detectors,  Loads (Forces) ,  safety  devices.  Steering, 
Safety  engineering 

IDENTIFIERS:  Air  bag  restraint  systems,  NTISHSRI 
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MONITOR:  DOT-HS-801- 173 

See  also  Volume  1,  PB-233  812. 

ABSTRACT:  The  report  summarizes  the  effort  to  develop  an  advanced  air 

bag  restraint  system  for  standard  size  cars  capable  of  protecting  the 
driver  in  frontal  and/or  frontal  oblique  crashes.  The  result  of  the 
work  has  been  the  development  of  a  system  consisting  of  (a)  a  small 
quickly  inflating  double  air  bag,  (b)  and  energy  absorbing  steering 
column  mechanically  stroking  through  rollerless  tapes,  (c)  a 

mechanically  stroking  padded  knee  restraint  linked  to  the  steering 
column,  (d)  an  energy  absorbing  seat  assembly,  and  (e)  compartment 
padding.  The  system  is  capable  of  protecting  drivers  throughout  the 

adult  anthropometric  range  at  velocities  to  50  mph  as  tested  in  sled 

simulated  frontal,  pitching,  and  angular  impacts  representing  actual 
col lisions. 

DESCBI PT  OP.S :  *  Automobiles,  *Safety  devices,  *Crash  tests, 

* Anthropometry,  inflatable  structures.  Energy  absorption,  steering. 
Padding,  Absorbers (Materials) ,  Safety  engineering.  Impact  tests. 

Rocket  propelled  sleds.  Collision  research 

IDENTIFIERS:  *Air-bag  restraint  systems.  Air  bags,  NTISDOTHS A 
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User's  Guide 
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MONITOR:  NCHS/DF-?4/003a 

For  data  file  on  magnetic  tape,  see  PB-235  185. 

ABSTRACT:  The  manual  contains  a  description  of  the  data  tile  on 
magnetic  tape  containing  data  from  a  variety  of  physical  measurements 
performed  in  the  health  examination  survey  of  adults  conducted  during 
1959-1962.  The  17  body  measurements  are  relevant  to  human  engineering 
and  include  standing  height,  weight,  sitting  height,  knee  height, 
chest  girth  and  other  conventional  body  measurements. 

DESCRIPTORS:  * Ant hropometry ,  *Demographic  surveys.  Body  weight.  Height 
,  Human  factors  engineering.  United  States,  Statistical  data 

IDENTIFIERS:  *Health  surveys,  NTISHRACHS 
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Physical  Measurements,  Cycle  I;  Health  Pxamination  Survey,  1959-19b2 
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MONITOR:  NCHS/DF-74/003 
Supersedes  NCHS/DF-73/0 1 3, 

Specify  tape  recording  mode  desired:  7  track,  556  or  (30U  or  IbUUbpi, 
Bed,  odd  or  even  parity;  or  9  track  BOObpi,  Ebcdic,  odd  parity. 

ABSTRACT:  The  file  contains  data  from  a  variety  of  physical 

measurements  performed  in  the  Health  Examination  Survey  of  adult 
conducted  during  1959-1962.  The  17  body  measurements  are  relevant  t. 
human  engineering  and  include  standing  height,  weight,  sitting  height, 
knee  height,  chest  girth  and  other  conventional  body  measurements.  The 
1959-1962  Health  Examination  Survey  is  described  under  the  listing  for 
data  tape  NCHS/DF-74-001,  the  master  file  of  demographic  and 
socioeconomic  information  needed  for  use  with  other  Cycle  I  data 
tapes. 

DESCRIPTORS:  *Data  file,  *A nthropometry,  *Deoographic  surveys,  *Health 
surveys.  Body  weight.  Height,  Magnetic  tapes.  Human  factors 
engineering.  United  States*  Statistical  data 

IDENTIFIERS:  NTISHRACHS 
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ABSTRACT:  An  experimental  investigation  was  carried  out  with  a  view 
towards  developing  improved  methods  for  acquiring  comprehensive  body 
form  and  biomechanical  data  for  use  in  mathematical  modeling  of 
traffic  accidents.  Twenty-one  children  ranging  in  weight  from  32.2b  to 
54.0  pounds  and  five  adults,  three  males  and  two  females,  served  as 
subjects.  Automatic  data  acquisition  systems,  based  on  the  principles 
of  biostereometrics,  were  used  to  obtain  a  wide  range  of  body  torn  and 
biomechanical  data,  including:  Three-dimensional  coordinates  and  cross 
sections  for  major  body  parts  and  the  body  as  a  whole;  volume 
distribution  curves  for  major  body  parts  and  the  body  as  a  whole; 
perimeter  distribution  curves,  linear  anthropometric  dimensions,  and 
estimates  for  surface  area,  volume,  center  ot  gravity  and  inertial 
tensors  for  major  body  parts  and  the  body  as  a  whole;  and  globographic 
data  tor  all  major  joint  sinuses,  using  a  newly-designed,  real-time 
stereometric  joint  motion  sensor. 


DESCRIPTORS:  *Motor  vehicle  accidents,  * Ant hropometr y. 

Adults,  Measurement,  Motion,  Joints (Anatomy) 
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CONTRACT:  F33615-73-C-3067 
PROJECT:  AF-6190 
MONITOR:  AFFDL-TR-74-40-VO1-4 
See  also  Volume  3,  AD-783  602. 

ABSTRACT:  A  high  acceleration  cockpit  design  test/evaluation  program 

was  conducted,  using  a  full  scale  design  aid.  Alternate  configurations 
were  compared  using  this  full  scale  design  aid  in  a  formally 
structured  evaluation  including  mission  related  task  elements.  Test 
criteria  considered  evaluation  of  control/display  and  cockpit  design 
options,  including  seat  location,  motion,  and  pilot  anthropometry, 
with  a  balance  between  the  physical  and  operational  test  measures  and 
objectives  using  Air  Force  provided  pilot  subjects.  (Author) 

DESCRIPTORS:  *Jet  fighters,  +Cockpits#  *Human  factors  engineering. 

Configurations,  Acceleration,  Maneuverability,  Ejection  seats. 
Anthropometry,  Mission  profiles.  Aeronautics,  Display  systems. 
Electrooptics 

IDENTIFIERS:  Articulating  seats.  High  G  cockpits,  F-4  aircraft.  Design 
,  NTISDODAF 
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PROJECT:  AF-6190 
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See  also  Volume  2,  AD-783  601,  and  Volume  4,  AD-783  603. 

ABSTRACT:  A  high  acceleration  cockpit  design  and  integration  program 

was  conducted,  using  a  full  scale  design  aid.  Alternate  configurations 
were  compared  using  this  full  scale  design  aid  in  a  formally 
structured  evaluation  including  mission  related  task  elements.  Crew 
station  characteristics  were  thus  related  to  operator  needs  in  a 
mission  context  for  advanced  tighter  concepts.  (Author) 

DESCRIPTORS:  *Jet  fighters,  *Cockpits,  *Human  factors  engineering. 

Configurations,  Static  tests.  Ejection  seats.  Anthropometry,  Mission 
profiles.  Aeronautics,  Display  systems.  Electrooptics 
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REPT  NO:  CALSPAN- ZS-5352-V- 1 
CONTRACT:  DOT-HS-053-3-664 
MONITOR:  DOT-HS-801-154 

ABSTRACT:  The  objective  of  the  program  has  been  to  experimentally 
evaluate  the  performance  of  a  50th  percentile  anthropomorphic  test 
dummy  developed  by  the  Highway  Safety  Research  Institute  (HSRI) .  Two 
identical  dummies  were  furnished  for  measurement  and  verification  of 
the  degree  of  conformance  to  specified  criteria,  and  tor 
establishment,  by  appropriate  testing,  of  the  ranges  of  performance 
and  repeatability  of  test  devices  under  conditions  of  crash 
environments.  A  series  of  eleven  static  and  dynamic  component  tests 
were  performed;  fourteen  type~2  belt  restraint  tests  and  six  air  bag 
restraint  tests  were  performed  using  an  accelerator  sled  to  simulate  a 
30  MPH  impact  crash.  The  results  indicate  that  the  HSRI  dummy 
responses  differ  substantially  from  those  of  the  GH  Hybrid  II  dummy 
evaluated. 

DESCRIPTORS:  *Notor  vehicle  accidents,  ^Collision  research, 

* Anthropometry,  ^Anatomical  models.  Measurement,  Evaluation,  Crash 
tests.  Impact  tests.  Safety  belts.  Safety  devices.  Design  criteria 
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ABSTRACT:  The  report  summarizes  the  effort  to  develop  an  advanced  air 

bag  restraint  system  for  standard  size  cars  capable  of  protecting  the 
driver  in  frontal  and/or  frontal  oblique  crashes.  The  result  of  the 
work  has  been  the  development  of  a  system  consisting  of  (a)  a  small 
quickly  inflating  double  air  bag#  (b)  an  energy  absorbing  steering 
column  mechanically  stroking  through  rollerless  tapes,  (c)  a 

mechanically  stroking  padded  knee  restriant  linked  to  the  steering 
column,  (d)  an  energy  absorbing  seat  assembly,  and  (e)  compartment 
padding.  The  system  is  capable  of  protecting  drivers  throughout  the 

adult  anthropometric  range  at  velocities  to  bo  mph  as  tested  in  sled 

simulated  frontal,  pitching,  and  angular  impacts  representing  actual 
collisions.  The  design  minimizes  structural  modifications  necessary  to 
achieve  the  desired  impact  performance. 

DESCRIPTORS:  *  Automobiles,  *Satety  devices,  *Crash  tests, 

♦Anthropometry,  Inflatable  structures,  Energy  absorption.  Steering, 
Padding,  Absorbers (Materials) ,  Safety  engineering.  Impact  tests. 

Rocket  propelled  sleds.  Collision  research 
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MONITOR:  18 

ABSTRACT:  Dye-filled  microcapsule  pads  for  measurement  of  contact 

surface  pressures,  were  evaluated  in  simulated  automobile  crash  tests 
on  test  dummies  restrained  by  seat  belts.  The  microcapsule  pads  were 
exposed  to  belt  loads  on  the  dummy's  chest  and  abdomen  and  to  head 
impacts  against  the  bead  rest.  In  a  limited  amount  of  testing  good 
agreement  was  found  between  the  pressures  measured  with  microcapsuie 
pads  and  corresponding  values  computed  from  belt  tension  and  head 
acceleration  measurements* 

DESCRIPTORS:  * Aut omobi les ,  *Crash  tests,  *Pressure  measurement, 
♦Safety  belts.  Anthropometry,  Indicating  instruments.  Evaluation, 
Impact  tests.  Loads (Forces) ,  Anatomical  models.  Acceleration, 
Collision  research.  Safety  engineering 
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Comparative  Human  Factors  Analysis  of  the  U.  S.  Navy  Mark  V.  and  Ma 
XII  Dive  Systems 

Naval  Medical  Research  Inst  Bethesda  Md 

Medical  research  progress  rept.  No.  7 
AUTHOR:  Armstrong,  F.  W.,  Bachrach,  A. 

J.,  Egstrom,  g,  h. 

C3 1 84F2  FLD:  6K,  15E  U  SGRDR74 1 8 
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PROJECT:  M4306.03 
MONITOR:  Ifl 

ABSTRACT:  A  series  of  tests  were  conducted  to  assess  the  suitabili 

of  the  U.S.  Navy  prototype  Mark  XII  hardhat  diving  system  as 
replacement  for  the  U.S.  Navy  standard  Mark  V  diving  system.  The  tes 
combined  operational  testing  with  human  factors  testing  to  depths 
300  ft  under  four  separate  environmental  conditions:  open  tan 
hyperbaric  chamber,  Anacostia  River,  and  open  water.  Air  was  used 
the  breathing  medium  for  shallow  depths,  with  He02  substituted 
depths  increased.  Task  times  were  recorded  and  compared,  as  well 
dressing  and  undressing  times.  An  equipment  evaluation  was  made 
each  diver  on  the  Mark  XII.  An  anthropometric  study  of  both  syste 
was  performed,  measuring  range  of  movements  on  14  anthropometr 
measures.  (Modified  author  abstract) 
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Breaking  Strength  of  the  Human  Skull  vs  Impact  Surface  curvature 

Wayne  State  Univ.,  Detroit,  Mich.  Dept,  of  Neurosurgery. 

Final  rept,  20  Dec  71-3 1  Mar  73 
AUTHOR:  Voigt,  R.,  Thomas,  L.  Hurray 
C3141G1  FLD:  6E,  13L,  570,  85D  USGRDR7417 

NOV  73  189p 

CONTRACT:  DOT- HS- 1 46 -2-2  30 
MONITOR:  DOT -HS -8 01 -00 2 
See  also  PB-204  239. 

ABSTRACT:  An  investigation  has  been  conducted  into  the  effects  of 

surface  shape,  hardness  and  impact  location  on  the  heads  of  human 
cadavers.  This  is  the  second  year  of  a  study  involving  eighty  cadavers 
and  most  of  the  important  results  and  conclusions  are  listed  and 
discussed  in  this  report.  Impact  surfaces  included  flat  rigid  and 
resilient,  rigid  cylindrical  1/8  m.  radius  up  to  1  in.  radius, 
resilient  cylindrical  1  in,  radius  and  rigid  hemispherical  shapes 
ranging  from  3  in*  to  8  in.  radius.  Impact  locations  include  front, 
side  and  rear.  The  various  impact  conditions  are  related  to  type  of 
skull  fracture  produced  and  several  head  injury  parameters  such  as, 
velocity,  peak  force,  acceleration,  contact  pressure  and  magnitude, 
and  head  injury  criterion  (HIC) . 

DESCRIPTORS:  *Skull,  *Fracture  strength,  *Impact  strength. 

Head  (Anatomy) ,  Injuries,  Acceleration  tolerance.  Breaking  load.  Motor 
vehicle  accidents.  Anatomy,  Anthropometry,  Tables (Data) ,  Computer 
programs 
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The  Fffects  of  Initial  Spinal  configuration  on  Pilot  Ejection 
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ABSTRACT:  The  effect  of  initial  spinal  alignment  on  the  location  and 
magnitude  of  maximum  vertebral  stress  during  ejection  was  studied 
using  the  Orne-Liu  discrete  parameter  model  of  the  spine.  Face 
curtain,  shoulder  harness,  and  seat  back  restraints  were  added  to  the 
model  as  linear  springs.  Spinal  alignment  data  used  were  from  x-rays 
of  a  5th,  40th,  and  95th  percentile  (sitting  height)  man  seated  in  the 
MK-J5(D)  ejection  seat  under  static  conditions.  Maximum  normal 
stresses  were  shown  to  occur  at  LI  (5th),  T12(40th)  and  T9  (95th)  with 
face  curtain  and  shoulder  harness  restraint.  Results  indicated  that  a 
state  of  nearly  uniform  axial  stress  exists  in  tne  column  dunnq 
ejection  and  thus  the  location  of  maximum  bending  stress  dictates  the 
spinal  location  of  the  maximum  normal  stress.  Hence,  initial  spinal 
alignment,  in  terms  of  the  curvature  of  the  column,  is  a  major 
determinant  of  the  location  and  magnitude  of  maximum  normal  stress  for 
a  given  set  of  restraints.  (Modified  author  abstract) 
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Evaluation  of  the  Anthropmetric  Compliance  Tool 
Essex  Corp.,  Alexandria,  Va .  (391  122) 
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ABSTRACT:  The  objectives  of  the  investigation  were  to:  (1)  Establish 

the  utility  of  the  anthropometric  compliance  tool  as  a  field  test 
instrument;  (2)  determine  the  reliability  of  tool  measurements;  and 
(3)  formulate  recommendations  for  tool  redesign  or  tool  procedure 
modification.  The  tool  evaluation  was  conducted  by  means  ot  an 
empirical  investigation  of  its  accuracy,  reliability,  and  usability  ir. 
five  types  of  vehicles.  Subjects  were  selected  for  this  investigation 
to  be  representative  of  the  general  population  of  compliance  test 
personnel.  The  tool  was  evaluated  in  terms  ot  its  capability  to 
measure  to  two  foot  controls  and  three  hand  controls.  Measures  ot 
performance  included  time  to  assemble,  install,  and  use  the  tool, 
procedural  erros,  and  tool  accuracy  and  reliability  in  measuring 
distances  to  controls  with  respect  to  the  seating  reference  point. 

DESCRIPTORS:  *Tools,  *Test  equipment,  ♦Automobiles,  ♦Anthropometry, 

Reliability,  Accuracy/  Safety  devices.  Design  standards.  Measurement 
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Crew  System  Design 


Anacapa  Sciences  Inc  Santa  Barbara  Calif  (405951) 

AUTHOR:  Cross,  Kenneth  D.,  MCGrath,  James  J. 

C2845J2  FLD:  5E,  1C,  51c,  84c  USGRDR741 3 
Jul  73  37 3 p 

CONTRACT:  N000  14-72-C-0105 
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Proceedings  of  an  Inter-agency  Conference  Held  at  Los  Angeles,  Calif., 
on  September  12-14,  1972. 

ABSTRACT:  The  purpose  of  the  conference  was  to  promote  the  timely  us 

of  the  best  available  technology  in  the  development  and  evaluation  o 
aerospace  crew  systems. 
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Shuttle  Passenger  Couch 
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Pinal  Report. 
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ABSTRACT:  Conceptual  design  and  fabrication  of  a  full  scale  shuttle 

passenger  couch  engineering  model  are  reported.  The  model  was  utilized 
to  verify  anthropometric  dimensions,  reach  dimensions,  ingress/egress, 
couch  operation,  storage  space,  restraint  locations,  and  crew 
acceptability.  These  data  were  then  incorported  m  the  design  of  the 
passenger  couch  verification  model  that  underwent  performance  tests. 

DESCRIPTORS:  * Ant hropometr y,  *Couches,  *Passengers,  *Space  shuttles, 

♦Structural  design  criteria.  Human  factors  engineering,  performance 
tests.  Scale  models.  Space  transportation 

IDENTIFIERS:  NASA 

N74- 17854/2  NTIS  Prices:  PCJ9.00/MFS1. 45 


36 


Industrial  Ergonomics  Abstracts.  Volume  5, 


Number  2 


British  Steel  Corp. ,  Sheffield  (England).  Information  Services. 

C2464J1  FLD:  5e,  95D,  q4D  USGRDR7408 

Sep  73  16p 

REPT  NO:  CEL/HF/46/73 

MONITOR:  18 

See  also  Volume  4,  No.  4,  PB-222  676. 


ABSTRACT:  Abstracts  are  giv 
deals  with  the  follow 
anthropometry  and  biomech 
presentation,  input  facil 
environmental  design  of 
noise;  thermal  conditions 
methods,  techniques  and  egu 


en  of  reports  on  biotechnology.  This  volume 
ing  areas:  The  psychology,  physiology, 
anics  of  man  as  a  systems  component;  data 
ities,  workplace  and  equipment  design,  and 
the  design  of  the  man-machine  interlace; 
;  systems  design  and  organization;  and 
ipment  in  ergonomics. 


DESCRIPTORS: 

Industrial 

engineering, 

engineering. 


♦Human  factors  engineering,  *Man  machine  systems, 
psychology.  Physiology,  Anthropometry,  Environmental 
Temperature,  Noise,  Motivation,  Attitudes,  Systems 
Abstracts,  Great  Britain 


IDENTIFIERS : 
PB-227  461/1 


♦Ergonomics,  GBISra 

NTIS  Prices:  PC$4 . OO/MFS 1 . 4b 


o  7 

a  4 


Arm  Reach  Boundaries  for  Cockpit  Control  Operation 

Department  of  Civil  Aviation,  Melbourne  (Australia). 
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ABSTRACT:  Because  of  the  fact  that  light  aircraft  cockpits  were 
designed  when  pilots  were  restrained  by  a  lap  belt  only,  the  recent 
use  of  firm  upper  torso  restraint  has  introduced  a  problem  of  control 
accessibility.  Therefore,  a  deter minination  of  the  functional  arm 
reach  boundaries  for  the  Australian  male  and  female  pilot  populations 
has  been  made  and  certain  structural  anthropometric  measurements  have 
been  recorded.  The  apparatus  used,  the  experimental  procedure  and  the 
various  percentiles  of  thumb  tip  arm  reach  are  described  m  this 
report.  These  data  should  provide  information  tor  the  design  or 
modification  of  restraint  systems  and  of  cockpits  which  will  allow 
manipulation  of  manual  controls  by  all  pilots  while  effectively 
restrained.  (Author) 
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ABSTRACT:  The  Cockpit  Geometry  Evaluation  (CGE)  Program  is  a 

development  of  improved  methods  for  evaluating  the  physical 
compatibility  of  crew  members  with  crew  stations.  The  heart  of  the 
program  is  a  23-joint,  three-dimensional  man-model  (BOEMAN)  that- 
simulates  the  motion  of  humans  performing  tasks  in  a  given 

environment.  The  computer  program  system  (CPS)  ties  the  project 
together.  The  system  uses  an  updatable  bank  of  anthropological, 
environmental  and  task  sequence  data.  This  volume  contains  both  the 
historical  development  of  CGECPS  as  well  as  the  most  recent 

capabilities  and  modifications  to  the  Computer  Program  System. 
(Modified  author  abstract) 
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ABSTRACT:  The  Cockpit  Geometry  Evaluation  program  in  an  experimental 

development  to  establish  a  standardized  Method  for  evaluating  the 
physical  compatibility  of  a  seated  crew  member  of  any  size  with  the 
geometry  of  a  crew  station,  beginning  with  the  design  concept.  Data  on 
the  geoietry  of  the  crew  station#  the  anthropometric  characteristics 
of  the  crew  Members,  and  the  sequence  of  tasks  to  be  performed  are 
stored  in  a  computer.  Mathematical  routines  provide  dynamic  movement 
for  a  variable-sized  Mathematical  man-model.  Numerical  performance 
indicators,  identification  of  physical  and  visual  interferences,  and 
reach  infeasibilities  are  output.  The  crew  station  compliance  with 
certain  MIL-STD  and  -SPEC  requirements  is  also  checked.  (Modified 
author  abstract) 
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Atlas  of  Muscular  Strength  within  the  Hand  and  Foot  Reach  ot  Seated 
Ope rator 

Paris  Univ  (France)  Dept  of  Applied  Anthropology  (408340) 
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ABSTRACT:  The  report  discusses  the  following:  Plans  to  measure  static 

and  dynamic  forces  and  optimum  action  capabilities  ot  seated 
operators;  techniques  of  measuring  body  segmental  mass,  segmental 
inertia,  and  centers  of  gravity;  and  facilities  available  tor 
biomechanical  and  anthropmetrical  studies  at  their  laooratory  at  the 
University  of  Paris.  (Modified  author  abstract) 
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Development  of  Standards  for  Industrial  and  Firefighters  Head 
Protective  Devices.  Volume  I.  Criteria  for  Development  of  Standards 
for  Industrial  and  Firefighters  Head  Protective  Devices.  Volume  II. 
Recommended  Standards  for  Industrial  and  Firefighters  Head  Protective 
Devices 
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ABSTRACT:  The  report  presents  a  series  of  standards  tor  industrial  and 
firefighters  head  protective  devices.  These  constitute;  (1)  a 
performance  standard  which  lists  the  attributes  and  levels  of 
performance  for  four  classes  of  industrial  head  protective  devices, 
(2)  a  testing  standard,  which  describes  test  nethods,  procedures,  and 
equipment  for  each  attribute  to  be  tested,  and  (3)  a  user  standard 
which  describes  how  industrial  and  firefighters  head  protective 
devices  are  to  be  properly  selected,  used  and  maintained. 
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ABSTRACT:  The  report  describes  the  development  and  performance  of  a 

new  crash  test  device  aptly  named.  Repeatable  Pete.  The  general  goal 
of  the  project  was  the  development  of  an  adequate  crash  test  device  to 
aid  in  the  evaluation  of  the  injury  reducing  potential  of  automotive 
passenger  restraint  systems.  The  general  design  Criteria  were: 
Repeatability  of  test  results;  Reproducibility  of  test  results; 
Human-like  responses  in  a  moderate  automotive  crash  environment; 
Non-frangibility .  Biomechancal  data  describing  the  dynamic  impact 
responses  of  unembalmed  cadavers  was  used  as  the  basis  for  humanlike 
performance.  New  and  uniquely  repeatable  joints  were  developed.  A 
urethane  head  and  chest  with  more  humanlike  dynamic  response  was  also 
developed.  Self-skinning  urethane  foam  was  used  extensively.  Great 
care  was  used  throughout  to  insure  proper  isolation  of  metal 
components.  Extensive  sled  testing  of  two  devices  was  done  to  verity 
per  formance. 
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Hall,  A.  A. 

C1865D1*  FLD:  IB,  6G,  51G  USGRDR7324 

Aug  73  261p 

REPT  NO:  2-571  10/3R-3104 
CONTRACT:  N00014-72-C-0443 
PROJECT:  NR- 2 13-106 
MONITOR:  JANAIR-730705 

ABSTRACT:  The  technical  report  presents  the  Jesuits  of  a  study  to 

identify  and  qualify  objectives  in  development  of  the  Integrated  Crew 
Module  Crew  Station.  Study  efforts  encompassed  the  man  factor  in 
addressing  ere*  performance  and  the  machine  factor  thru  analysis  of 
critical  design  factors  such  as  anthropomentry#  geometry,  controls  and 
displays#  vision,  and  arrangement.  A  baseline  configuration  was 
developed  from  these  studies.  A  significant  portion  of  the 
investigation  was  devoted  to  supination  of  the  aircrewman  tor 
acceleration  tolerance  improvement.  (Modified  author  abstract) 

DESCRIPTORS:  (*Jet  fighters,  *Escape  systems  (Aerospace) )  ,  (*SUpersonic 
flight.  Ejection)  ,  Flight  crews.  Protection,  Survival,  Performance 
tests.  Positioning  reactions.  Human  engineering.  Acceleration 
tolerance.  Anthropometry,  Ejection  seats 

IDENTIFIERS:  Supine  positioning,  *Integrated  crew  modules.  Inflight 

escape  devices#  Protective  devices.  Escape  capsules,  N 

AD- 769  065/4  NTIS  Prices:  PCS6. 25/MFS1 .45 
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COM BiMAN -Computerized  Biomechanical  Man-Model.  COMBIMAN-Biomechanisch- 
es  Computer-Modell  des  Henschen 

Aerospace  Medical  Research  Lab  Wright-Patterson  AFB  Ohio  (OUyubO) 
AUTHOR:  Kroemer,  K.  H.  E. 

C1692H2  FLD:  5E,  13L  USGRDR7322 
1972  1 8p 

REPT  NO:  AHRL-TR-72- 1 6 
PROJECT:  AF-7184 
TASK:  718408 
MONITOR:  18 
Summary  in  German. 

Availability:  Pub,  in  Proceedings  of  IFU  Colloquium  ’Space  Technology 

A  Model  for  Safety  Techniques  and  Accident  Prevention',  Cologne, 
Germany,  Apr  72  p73-88. 

ABST3ACT;  a  computerized  body  analog,  representing  anthropometry, 
biomechanics,  and  ergonomics,  will  be  useful  in  evaluating  existing 
systems  and  in  the  future  will  be  essential  from  the  earliest  stages 
in  the  development  of  new  systems.  Such  an  analog  of  the  human 
operator,  within  the  geometry  of  the  work  station,  is  currently  being 
developed.  It  is  called  COMBIMAN,  an  acronym  for  CoMputarized 
Biomechanical  MAN-model.  COMBIMAN  is  an  engineering  tool  tor 
representing  the  geometry  and  physics  of  the  man-cockpit  system.  This 
paper  summarizes  a  literature  review,  presents  a  qeneral  discussion  ot 
computer  models  representing  the  geometry  ot  the  operator  at  his  work 
station,  develops  a  strategy  of  the  mathematical  and  computerization 
concepts,  and  describes  the  development  phases  of  COMBIMAN.  (Modified 
author  abstract) 

DESCRIPTORS:  (*Body,  Models  (Simu lations) ) ,  (♦Human  engineering. 

Aircraft),  Computers,  Anthropometry,  Ergometers,  Mathematical  models 

IDENTIFIERS:  *Biomechanics,  AF 
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Annotated  Bibliography  of  Reports 

Naval  Aerospace  Medical  Research  Lab  Pensacola  Fla  (406061) 

Supplement  no.  5,  1  Jnl  72- JO  Jun  73 
AUTHOR:  McAllister,  Rita  S. 

C1602D1  FLD:  6S,  6E,  57W,  57E  USGRDR732 1 
3C  Jun  73  28p 

MONITOR:  18 

See  also  report  dated  30  Jun  72,  AD-764  065. 

ABSTRACT:  ;Contents:  Mechanisms  underlying  the  behavior  of  the  organs 

of  equilibrium  which  result  in  motion  sickness,  functional  reflex 
disturbances,  end  other  unwanted  side  effects  in  navy  personnel; 
Hyperbaric-hypobaric  interactions  as  they  relate  to  compressed  air 
diving  and  aviation;  Predicting  motivational  change  and  aeronautical 
adaptability  among  Navy  and  Marine  Corps  aviation  trainees;  predicting 
fleet  effectiveness  of  Navy  and  Marine  Corps  pilots  and  flight 
officers;  Analysis  of  operational  functions  and  unique  characteristics 
of  the  naval  flight  officer;  Investigation  of  pilot  background  factors 
in  aviation  accidents;  Performance  in  non-human  primates  as  influenced 
by  low-frequency  electromagnetic  fields;  Cockpit  assignability  codes 
and  techniques  for  the  presentation  of  anthropometric  data. 

DESCRIPTORS:  (*Aviation  medicine,  ^Bibliographies) ,  (*Space  medicine. 

Bibliographies),  Military  medicine.  Motion  sickness.  Vestibular 
apparatus.  Barometric  pressure.  Altitude,  Adaptation (Physiology) , 
Per formance ( Human) ,  Pilots,  Naval  personnel.  Aviation  accidents. 
Electromagnetic  fields.  Primates,  Anthropometry 

IDENTIFIERS:  Hyperbaric  medicine,  Hypobaric  medicine,  N 

AD-766  458/4  NTlS  Prices:  PC$3 ,00/MF$1 . 45 
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Mass,  Volume,  Center  of  Mass  and  Mass  Moment  of  Inertia  of  Head  and 
Head  and  Neck  of  the  Human  Body 

Tulane  Univ  New  Orleans  La  (354900) 

Final  rept» 

AUTHOH:  Walker#  Leon  B.  Jr,  Harris,  Edward  H.,  Pontius,  Owe  r. 

C1225F4  FLD:  5E,  57A,  95D  USGRDR7316 
15  Mar  73  35p 

CONTRACT:  N000 14-69- A-0248-0001,  N00 203- 71-M- 16 19 
MONITOR:  18 

ABSTRACT:  The  mass,  volume,  center  of  mass  and  mass  moment  of  inertia 

of  the  head  and  neck  and  the  head  were  determined  tor  twenty  human 
male  cadavers.  Anthropometric  values  and  anatomic  landmarks  were 
obtained  by  external  measurements  and  by  use  of  x-ray  procedures.  The 
procedures  used  to  determine  the  above  measurements  are  described. 
Uniform  planes  for  the  separation  of  the  head  and  neck  from  the  torso 
and  separation  of  the  head  from  the  neck  were  established  and  are 
described  in  detail.  The  values  of  the  physical  properties  ot  the  head 
and  neck  and  the  head  are  tabulated  and  compared  to  data  reported  in 
previous  studies.  (Author) 

DESCRIPTORS:  (*Head,  *Anthropometry) ,  Males,  Humans,  Physical 

properties.  Anatomy,  Human  engineering.  Inertia 

IDENTIFIERS:  Biodynamics,  Biomechanics,  Cadavers,  N 

AD-762  581  NTIS  Prices:  PC$3. 75/MF$0. 95 
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The  Effect  of  Vehicle  Structure  Characteristics  on  Occupant  Restrain* 
parameters.  A  Parametric  Study 

National  Highway  Traffic  Safety  Administration,  Washington,  D.C.  ( 
389  521) 


Technica 
AUTHOR: 
C1201K3 
May  73 
MONITOR: 


1  rept.  Nov  72-Mar  73 
Krauss,  Robert  A.,  Strother, 
FLD:  1 3f ,  1 3  L,  8  5d*,  95D, 
37p* 

DOT- Hs-820  260 


Charles  e. 

96D  USGRDR7J15 


% 


ABSTRACT:  A  simple,  one- dim ensional  model  was  constructed  of  the  crash 
of  a  vehicle  and  restrained  occupant  for  the  purposes  of  better 
understanding  the  relationship  between  the  response  of  the  vehicle 
structure  and  the  restraint  system.  The  equations  of  motion  of  the 
model  were  derived  and  a  computer  program  written  to  produce  both 
printed  and  graphical  solutions  to  these  equations.  The  model  and 
computer  program  are  explained  and  the  results  discussed. 


DESCRIPTORS:  (*Motor  vehicle  accidents.  Mathematical  models) ,  (*Safety 
belts.  Anthropometry),  (*Satety  engineering.  Automobiles),  Crash  tests 
,  Computer  systems  programs.  Equations  of  motion.  Deceleration, 
Deformation,  Automobile  bodies 

IDENTIFIERS:  Occupant  compartments,  NHSB 

PB-221  0C2/9  NTIS  Prices:  PC$3 . 75/MFSO • 95 
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Source  Data  of  Infant  and  Child  Measurements  Interim  Data,  1972 

Michigan  Univ.,  Ann  Arbor,  School  of  Medicine.  (228  850) 

AUTHOR:  Snyder,  Richard  G.,  Spencer,  Martha,  Ovings,  Clyde,  Van  L-ck, 

Peter 

C1201A2  PLD:  5E,  95D,  96D  USGRDR7 J 1 5 

Dec  7  2  30  5p 

CONTRACT:  PDA-72-70 
MONITOR:  18 

ABSTRACT:  The  report  provides  estimates  for  child  measurement,  such  as 
those  required  for  the  design  of  objects  used  by  children.  Tho 
purpose  of  the  study  and  report  was  to  determine  the  basic  infant  and 
child  measurements  needed  for  direct  and  broad  application  to  product 
safety  design.  .  .designing  equipment  to  obtain  such  measurements.  .  . 
and  analysis  of  the  findings. 

DESCRIPTORS:  (* Anthropometr y,  *Children) ,  (*Human  factors  engineering. 
Children),  Infants*  Product  development.  Design,  Safety  engineering. 
Equipment 

IDENTIFIERS:  Product  safety,  FDA  BPS 
PB-220  929/4  NTIS  Prices:  PC$6 . OO/MFSO. 95 
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An  Annotated  Bibliography  of  United  States  Air  Force  Applied  Physical 
Anthropology 

Aerospace  Medical  Research  Lab  Wr ight-Patt erson  AFB  Ohio  (0098bJ) 

Bibliography  Jan  46--May  73 
AUTHOR:  Reid ,  Betty 

C1171E4  FLD:  5E,  95D*  USGRDR7315 
May  73  66p* 

REPT  NO:  AMRL-TR-73- 5 1 
PROJECT:  AP-7184 
TASK:  718408 
MONITOR:  18 

ABSTRACT:  The  report  contains  the  titles,  authors,  publicat ion/source 

information,  and  the  abstracts  of  132  technical  reports  and  articles 
published  by  Anthropology  Branch  of  the  Aerospace  Medical  Research 
Laboratory  between  January  1946  and  May  1973.  it  is  a  detailed 
document  of  the  scope  of  the  effort  of  the  Air  Force  in  the  field  of 
applied  physical  anthropology  to  provide  the  information  on  human  body 
size  and  biomechanical  characteristics  of  Air  Force  personnel  required 
for  the  development  and  evaluation  of  Air  Force  systems, 
personal- protective  equipment  and  clothing.  Work  in  the  following 
areas  is  described;  Anthropometry;  workspace;  biomechanics;  and  sizing 
and  designing  of  personal  equipment.  (Modified  author  abstract) 

DESCRIPTORS:  (♦Anthropometry,  ♦Human  engineering).  Anthropology,  Air 

Force  personnel.  Military  personnel.  Logistics,  Bibliographies 

IDENTIFIERS:  Biomechanics,  Physical  anthropology,  AF 

AD-762  287  NTIS  Prices:  PC$4. bO/MF$0. 95 
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Research  and  Demonstration  Project  for  the  Rehabilitation  ot  the 
Ort hopaedically  Handicapped 

Madras  Medical  Coll,  and  Government  General  Hospital  (India) . 
Artificial  Limb  Centre. 

Final  rept,  1  Apr  66-31  Mar  70 
AUTHOR:  Natarajan,  M. 

C1031J2  FLD:  6E  USGRDR731 3 
1970  1 38p 

PROJECT:  SRS-IND-21-65 
MONITOR:  SRS-19-58121 

ABSTRACT:  A  research  and  demonstration  project  (1966-1970)  tor  the 

rehabilitation  of  orthopedically  disabled  persons  in  South  India 
developed  orthopedic  appliances  suitable  for  local  manufacture  and 
use.  Standard  dimensions  and  sizes  of  components  for  artificial  limbs 
were  determined  by  an  anthropometric  survey.  Design  ot  artificial 
limbs  was  modified  to  allow  for  walking  barefoot  and  squatting  to 
enable  patients  to  return  to  normal  daily  activities  in  India. 
Dimensions  and  standardized  sizes,  in  addition  to  evaluation  of  raw 
materials  for  fabrication  of  leg  braces,  were  included.  (Author) 

DESCRIPTORS:  (*Rehabilitat ion,  *India) ,  (*Orthopedics,  *Projects), 

Artificial  limbs.  Counseling,  Braces,  Anthropometry,  Congenital 
abnormal ities 

IDENTIFIERS:  *Demonstr at ion  projects,  *Disabled  persons,  SRS 
PB-220  297/6  NTIS  Prices:  PC$9 .OO/MFJO. 95 
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Anthropometry  of  the  Latin- American  Armed  Forces 
Army  Tropic  Test  Center  Apo  New  York  09827  (042290) 

Final  rept.  Sep  65-Mar  71 

AUTHOR:  Dobbins,  Delaney  A.,  Kindick,  Charles  M. 

C0981F4  FLD:  6N,  95d  U SGRDR73 1 3 

Aug  72  59p 

REPT  NO:  USATTC-7209002 

PROJECT:  DA-1-T-061 101-A-91-A,  USATECOM-9-CO-04 9-000-00 1 

MONITOR:  10 

See  also  AD-654  762. 

ABSTRACT:  The  United  States  Army  Tropic  Test  Center  made 
anthropometric  measurements  of  a  sample  of  La tin-American  enlisted 
military**  personnel  in  the  Canal  Zone  from  September  1965  to  February 
1970.  A  total  of  1985  trainees  were  measured — 1852  airmen  at  the  USAF 
Inter- American  Air  Forces  Academy  and  133  army  personnel  at  the  US 
Army  School  of  the  Americas.  Fifteen  Latin-Amer ican  countries  are 
represented  in  the  sample.  The  average  age  for  the  sample  was  23 
years,  average  height  was  5  feet,  5  1/2  inches,  and  average  weight  was 
141  pounds.  Percentiles  and  ranges  for  75  physical  measurements  are 
presented,  including  isometric  strength  and  hand-grip  measures. 
Country-by-country  comparisons  are  also  presented.  In  addition,  1790 
ABO  blood  group  types  are  presented  by  country.  (Author  Modified 
Abstract) 

DESCRIPTORS:  (*Armed  Forces  (Foreign) ,  *Latin  America),  (*Anthropometry 
,  Armed  Forces  (Foreign) ) ,  Military  personnel.  Measurement,  Hands, 
Strength,  Blood  groups 

IDENTIFIERS:  A 

AD-759  949  NTIS  Prices:  PCS  3.00/MF$0. 95 


53 


Human  Factor  Evaluation  of  the  USMC  M1955  Armored  Vest  and  the 
Proposed  Titanium  Nylon  Improved  Conventional  Munitions  Protective 
Armored  Vest  (4B  Plate) 

Human  Engineering  Lat  Aberdeen  Proving  Ground  Md  (1/2H50) 

Technical  memo. 

AUTHOR:  Scheetz,  Hayden  A.,  Corona,  Bernard  M. ,  Ellis,  Paul  H.,  Jones, 

R.  Douglas,  Randall,  R.  Bradley 

C0823F2  FLD:  19D,  5S,  79B,  95D  USGHDR7  312 

Mar  73  77p 

REPT  NO:  HEL-TM-8-73 

MONITOR:  18 

ABSTRACT:  A  human  factors  evaluation  of  the  Army  Simplified  48-Plate 

Titanium/Nylon  Armored  Vest  and  the  M19S5  USMC  Doron  Armored  Vest  was 
conducted  by  the  U.S.  Array  Human  Engineering  Laboratory.  The  vests 
were  compared  as  to  physical  characteristics,  anthropometric 
measurements,  vest  movement  and  static  exercise,  employment  of  small 
arms  by  troops  equipped  with  the  vests,  and  user  acceptance.  The 
results  yielded  many  points  of  contrast  between  vests,  but  no 
overriding  superiority  of  either  vest  was  noted.  Recommendations  arc 
made  to  improve  the  qualities  of  the  Simplified  48-plate 
Titanium/Nylon  configuration,  based  on  the  conclusion  that  a  greater 
potential  for  further  development  is  seen  in  the  articulated 
configuration.  (Author) 

DESCRIPTORS:  (*Body  armor,  *Human  engineering).  Titanium, 

Anthropometry,  Nylon#  Performance  tests.  Adaptation  (Physiology) , 
Firing  tests  (Ordnance)  ,  Per  formance  (Human)  ,  Army  equipment 

IDENTIFIERS:  M-1955  armored  vests,  a 

AD-759  493  NTIS  Prices:  PCS3. OO/MFIO. 95 
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Human  Engineering  Guide  to  Equipment  Design  (Revised  Edition) 


American  Institutes  for  Research  Washington  D  C  (02J45U) 

AUTHOR:  Van  Cott,  Harold  P.  ,  Kinkade,  Robert  G. 

CC691B4  FLD:  5E,  95D  USGBDR  7  310 
1972  757p 

CONTRACT:  N00014-70-C-0365 
MONITOR:  18 

Sponsored  in  part  by  Joint  Ar  my-Navy-Air  Force  Steering  Committee. 
Availability:  Paper  copy  available  from  Gpo  $8.0U  as  D410:ENJ. 

ABSTRACT:  ;Contents:  System  and  human  engineering  analyses;  Man  as  a 

system  component;  Visual  presentation  of  information;  Auditory  and 
other  sensory  forms  of  information  presentation;  Speech  communication; 
Man-machine  dynamics;  Data  entry  devices  and  procedures;  Design  of 
controls;  Design  of  individual  workplaces;  Design  of  m ult l-man-machine 
work  areas;  Engineering  anthropology;  Designing  for  maintainability; 
Training  system  design;  Training  device  design;  Human  engineering 
tests  and  evaluation. 

* 

DESCRIPTORS:  (*Human  engineering,  *Reviews)  ,  Systems  engineering. 

Man-machine  systems.  Sensory  perception.  Display  systems.  Social 
communication.  Control  systems.  Anthropometry,  Maintainability, 
Training  devices.  Tests 

IDENTIFIERS:  Workplace  layout,  SD 

AD-758  339  NTIS  Prices:  PC-GPO/MPSO. 95- NTIS 


Current  Status  in  Aerospace  Medicine 


Advisory  Group  for  Aerospace  Research  and  Development  Paris  (Prance) 
(400043) 

Conference  proceedings  no.  110 
AUTHOR:  Jones,  Walton  L. 

CC691A1  FLD:  6E,  57E  USGRDK7 31U 

Feb  73  78 

REPT  NO:  AGARD-CP-110 

MONITOR:  10 

Presented  at  the  Aerospace  Medical  Panel  Specialist  Meeting,  Glasgow, 
Scotland,  7-8  Sep  72.  NATO  furnished. 

ABSTRACT:  ;Contents:  Recent  NASA  aerospace  medicine  technology 

developments;  Non~fatal  ejection  vertebral  fracture  and  its 
prevention;  Management  of  asymptomatic  carriers  of 

hepatitis-associated-antigen;  Syringomyelia  and  flying  fitness;  The 
biostack  experiment  on  Apollo  16;  Breeding  monkeys  for  biomedical 
research;  Hybrid  computing  -  A  technique  for  the  immediate  analysis  o t 
physiological  data;  Aeromedical  evaluation  of  the  phased-dilution 
concept  for  oxygen  breathing  systems;  Specialized  anthropometry 
requirements  for  protective-equipment  evaluation;  Human  exposure 
criteria  to  laser  energy;  Study  on  some  Air  Force  operational 
activities  in  Italy,  with  reference  to  thermal  conditions  and  their 
effects  on  acceleration  tolerance  and  psychomotor  performance. 

DESCRIPTORS:  (*Space  medicine.  Symposia),  (*Aviation  medicine. 

Symposia),  Air  Force  personnel.  Fractures  (Bone) ,  Ejection,  Hepatitis 
viruses.  Nervous  system  diseases.  Oxygen  equipment.  Anthropometry, 
Health  physics.  Lasers,  Acceleration  tolerance.  Heat  tolerance. 
Stress (Physiology) 

IDENTIFIERS:  Syringomyelia,  Protective  devices,  SD 
AD-758  332  NTis  Prices:  PC$3.00/MF$0.95 
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A  Projected  Grid  Method  for  Recording  the  Shape  of  the  Human  Face 

Royal  Aircraft  Establishment,  Farnborough  (England). 

AUTHOR:  Cobb,  J. 

C0652K3  FLD:  5E  3TAR1107 
Mar  72  3Jp 

REPT  NO:  RAE-TR-7 1 184,  BR-28791 
MONITOR:  18 

ABSTRACT:  The  work  carried  out  to  design  equipment  is  described  which 

would  quickly  and  cheaply  record  the  shapes  of  a  large  number  of  human 
faces.  It  is  intended  for  use  in  an  anthropometric  survey  with  a  view 
to  providing  data  for  a  project  aimed  at  improving  the  tit  and  comfort 
of  oxygen  masks  for  service  use.  The  data  is  examined  to  discover  a 
parameter  of  the  human  face  which  can  be  used  to  determine  which  mask 
size  is  best  suited  to  any  individual.  A  simple,  quick,  and  adequately 
accurate  equipment  for  recording  one  side  of  the  face  was  developed 
from  an  earlier  design  and  includes  several  refinements  to  simplify 
the  analysis.  The  survey  will  assume  that  the  mean  aircrew  face  is 
symmetrical  although  it  is  realized  that  individual  faces  are  not.  The 
accuracy  of  the  equipment  was  measured  and  is  within  the  required  one 
millimeter.  (Author) 

DESCRIPTORS:  * Ant hropomet ry ,  *Contours,  *Face  (anatomy),  *Oxygen  masks 
,  *Photogra phic  recording.  Color  photography.  Equipment  specifications 
,  Fitting,  Flight  crews.  Grids,  Lenses,  Shapes 

IDENTIFIERS:  NASA 


N73-16C99  NTIS  prices:  PC $3 . 75/MFSO. 95 


Industrial  Ergonomics  Abstracts,  Volume  4,  Humber  2 
British  Steel  Corp.  (England) .  Human  Factors  Dept* 

BIS  BA  Open  rept. 

C0643J3  FLD:  5E,  13H,  94 F  USGHD R7309 
Dec  72  10p 

REPT  NO:  HF/31/72 
MONITOR:  18 

See  also  Volume  4,  no.  1 ,  PB-212  204. 

ABSTRACT:  ;Contents:  Workplace  and  equipment  design;  Environmental 

design  (illumination,  noise,  vibration,  thermal  conditions) ;  The 
design  of  the  man-machine  interface  -  environmental  design 
(specialized  and  protective  clothing,  specialised  and  protective 
equipment) ;  Work  organisation;  Training;  Methods,  techniques  and 
equipment  in  ergonomics-investigation  of  man  as  a  systems  component 
(psychology,  physiology,  anthropometry  and  biomechanics);  Methods, 
techniques  and  equipment  in  ergonomics  -  investigation  ot  systems 
design  and  organisation  -  work  design  and  organisation. 

DESCRIPTORS:  (*Human  factors  engineering*  *Abstracts)  ,  (*Industnal 

engineering.  Human  factors  engineering)  ,  Industrial  atmospheres. 
Environmental  engineering.  Workplace  layout.  Anthropometry, 
Man-machine  systems.  Design#  Protective  clothing.  Safe  handling. 
Noise (Sound) ,  Vibration,  Industrial  training.  Work  measurement. 
Observation,  Ti»e  studies.  Mathematical  models.  Iron  and  steel 
industry.  Great  Britain 

IDENTIFIERS:  GBlSRA 

PB- 216  186/7  NTIS  Prices:  PC$3 .00/MF$U. 95 
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Fat  Boys  Get  Burned 


Brooke  Army  Medical  Center  Fort  Sam  Houston  Tex  Army  Inst  of  Surgical 
Research  (404885) 

AUTHOR:  wilmore,  Douglas  w. ,  Pruitt,  Basil  A.  jr 
C0555A1  FLD:  6E,  57E  USG5DR7 308 
1972  4p 
MONITOR:  18 

Availability:  Pub.  in  The  Lancet,  p631-632,  23  Sep  72. 

ABSTRACT:  Several  at-risk  groups  have  been  associated  with  a  high 

incidence  of  thermal  trauma;  those  susceptible  to  burns  include 
alcoholics,  epileptics,  retarded  children,  and  aged  people  who  smoke. 
We  have  reviewed  anthropomorphic  characteristics  ot  children  seen  at  a 
burn  centre  to  determine  whether  standard  body  measurements  could 
identify  an  at-risk  group  predisposed  to  thermal  trauma. 
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Anthropometry  of  Jasde  Personnel  and  Its  Application  for  Human 
Engineering 

Japanese  Air  Self-defense  Force,  Tokyo, 

C0505A3  FLO:  5E,  95D  STAR1105 
1972  104p 

MONITOR:  18 

ABSTRACT:  Tabulated  anthropometric  data  of  Japanese  air  defense 
personnel  are  presented  and  their  applications  for  human  factors 
engineering  are  described.  The  general  areas  of  measurements  include 
heights  of  parts  of  the  body,  am  and  leg  lengths,  torso  measurements, 
head  data,  palm  and  finger  data,  and  foot  and  ankle  data. 

DESCRIPTORS:  *Ant hropometry ,  *Human  factors  engineering,  *Japan,  Armed 
forces  (foreign).  Tables  (data) 
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REPT  NO:  HSR  1-7 1- 112 
CONTRACT:  F3 361 5-70-C- 1777 
PROJECT:  AF-7184 
TASK:  718408 
MONITOR:  AMRL-TR-71-88 

ABSTRACT:  The  objective  of  the  study  was  to  develop  a  quantitative 

description  of  the  mobility  of  the  human  torso.  This  was  accomplished 
by  a  systematic  multi-disciplinary  investigation  involving  techniques 
of  cadaver  dissection,  anthropometry,  radiography  and  cinetluoroscop y , 
photogrammet ric,  and  computer  analysis.  Seventy-two  anthropometric 
dimensions  were  obtained  on  28  male  volunteers,  including  bone  lengths 
of  the.  extremities  and  vertebral  landmarks.  These  subjects  were 
statistically  matched  for  both  stature  and  weight  to  a  1967  USAF 
ant  ropometric  survey  of  2385  adult  males.  Both  radiographs  and 
photographs  from  different  viewing  angles  were  then  taken  ot  the 
subjects  while  they  performed  specific  reach  motions.  Statistical 
regressions  were  obtained  which  describe  how  specific  surface  markers 
and  bone  reference  points  move  in  relation  to  the  elbow  position  tor 
both  seated  and  standing  subjects.  The  major  results  of  the  study 
are,  prediction  equations  and  graphs  for  a  large  range  of  body 
positions  and  specific  anthropometric  variables;  prediction  equations 
and  graphs  describing  how  the  base  of  the  spine  reference  point  moves 
in  relation  to  defined  seated  and  standing  reference  points  tor  given 
reaches;  a  statistical  tabulation  with  illustrations  of  72 
anthropometric  dimensions.  (Author) 

DESCRIPTORS:  (*Skeleton,  *  Ant hropometry) ,  (*Human  engineering,  safety 

harness).  Males,  Mobility,  Radiography,  photogrammet  ry ,  Spinal  column. 
Head,  Motion,  Statistical  analysis.  Positioning  reactions. 
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Intercorrelations  and  Selected  Descriptive  Statistics 
Anthropometric  Measures  on  1549  Naval  Aviation  personnel 

Naval  Aerospace  Medical  Research  Lab  pensacola  Fla  (406061) 
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C0J75K3  PLD:  1C,  5E,  51C,  95D  USGRDR7306 
Oct  72  106p 

REPT  NO:  NAMRL- 1165 
PROJECT:  M4305.08 
MONITOR:  18 

ABSTRACT:  A  previous  report  by  the  authors  shoved  the  need  for  cockpit 
designers  to  consider  the  correlations  between  anthropometric  features 
when  designing  workspaces.  It  was  proposed  that  both  the  correlations 
between  anthropometric  features  and  the  normal  bivariate  distributions 
for  specific  correlations  be  made  available  to  designers.  The  present 
report  makes  correlations  between  96  anthropometric  features  available 
to  designers. 

f 

DESCRIPTORS:  (*Naval  aircraft.  Design),  (♦Cockpits,  *Human  engineering 
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Statistical  processes.  Optimization,  Correlation  techniques.  Factor 
analysis 
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CONTRACT:  DOT-HS-031-1-180 
MONITOR:  DOI-HS-800  748 

ABSTRACT:  The  report  documents  the  results  of  the  development  of  child 
restraint  systems.  Two  child  seats  were  designed  and  constructed  which 
gave  superior  impact  protection  over  those  which  are  available 
commercially.  In  addition  to  the  development  of  the  child  seats, 
performance  standards  and  a  compliance  test  procedure  tor  the 
evaluation  of  child  seating  systems  were  developed.  (Author) 

DESCRIPTORS:  (*Safety  devices,  ♦Children),  (♦Motor  vehicles.  Safety 

devices).  Safety  belts.  Protection,  Head  (Anatomy)  ,  Thorax, 
Vulnerability,  Design  standards.  Impact  tests.  Performance  standards. 
Evaluation,  Acceleration,  Motion,  Anthropometry 

IDENTIFIERS:  ♦Child  restraint  systems,  *Child  seating  systems 
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Verification  of  Test  Procedures  for  Rulemaking  -  Motorcycle  Headgear 
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CONTRACT:  DOT-HS-005-2-336 
MONITOR:  DOT-HS-800  752 

ABSTRACT:  The  report  presents  the  results  of  a  project  to  verify 
performance  testing  procedures  to  be  incorporated  in  the  Federal  Motor 
Vehicle  Safety  Standard  for  Motorcycle  Headgear.  The  areas  under 
consideration  are:  Evaluation  of  impact  test  procedures  for  rigid 

anvil  impacts  using  anthropometric  style  headforms  in  three  sizes; 
rigid  anvil  impacts  using  a  spherical  headform;  and  rigid  headgear 
impacts  using  spherical  headform;  Construction  and  testing  of  the  head 
injury  criterion  data  analysis  system;  Comparison  of  past  and  proposed 
methods  of  penetration  tests.  (Author) 

DESCRIPTORS;  (*Headgear,  Motor  vehicle  operators),  (*Motor  vehicle 
operators,  MotorCyCl®s)  ,  Safety  engineering,  Standards,  Crash  tests. 
Evaluation,  Impact  tests,  Data  processing.  Anthropometry 
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A  Projected  Grid  Method  for  Recording  the  Shape  of  the  Human  Face 
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REPT  NO:  RAE-TR-71184 
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ABSTRACT:  The  report  describes  the  wcrk  carried  cut  to  design  an 

equipment  which  would  quickly  and  cheaply  record  the  shapes  of  a  large 
number  of  human  faces.  It  is  intended  for  use  in  an  anthropometric 
survey  with  a  view  to  providing  data  for  a  project  aimed  at  improving 
the  fit  and  comfort  of  oxygen  masks  for  Service  use.  The  data  will  bo 
examined  to  discover  a  parameter  of  the  human  face  which  can  be  used 
to  determine  which  mask  size  is  best  suited  to  any  individual.  A 
simple,  quick  and  adequately  accurate  equipment  for  recording  one  side 
of  the  face  has  been  developed  from  an  earlier  design  and  includes 
several  refinements  to  simplify  the  analysis.  The  accuracy  of  the 
equipment  has  been  measured  and  is  within  the  required  one  millimetre. 
(Author) 
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Empirical  Reduction  in  Potential  User  Population  as  the  Result  of 
Imposed  Multivariate  Anthropometric  Limits 
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MONITOR:  18 

ABSTRACT:  Data  describing  thirteen,  cockpit  related,  anthropometric 

features  of  1547  naval  aviator  personnel  were  examined.  Two  analyses 
were  performed  on  these  data.  in  the  first  analysis  individuals  not 
included  within  the  5th  percentile  to  95th  percentile  critical  limits 
on  any  of  the  13  features  cited  above  were  eliminated.  After  all  u 
eliminations  had  been  completed,  814  (52.6%)  of  the  original  1547 
naval  aviator  personnel  had  been  excluded.  In  the  second  analysis,  the 
critical  limits  were  established  at  the  3rd  and  98th  percentiles,  and 
499  (32.2%)  of  the  Personnel  were  excluded.  Thus,  where  one  might  have 
expected  only  10  per  cent  of  the  population  to  have  been  excluded, 
52.6  per  cent  were  excluded,  and  where  only  5  Per  cent  theoretically 
wight  have  been  excluded,  32.2  per  cent  were  excluded.  This  seeming 
discrepancy  may  be  attributed  to  the  intercorrelations  existing 
between  the  13  variables.  The  importance  of  considering  the 
relationship  between  anthropometric  features  m  determining 
anthropometric  compatibility  is  discussed.  The  preparation  of 
bivariate  date,  which  is  not  variable  specific  but  which  could  be  used 
when  the  correlation  between  anthropometric  features  is  known,  is 
proposed.  (Author) 

DESCRIPTORS:  (*Anthropometry ,  Multivariate  analysis) ,  (*Cockpits, 

Design),  Hunan  engineering.  Compatibility,  Correlation  techniques. 
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Anthropology  Research  Project  Yellow  Springs  Ohio  (407444) 

Technical  note 

AUTHOR:  Laubach.  Lloyd  L.,  McConville,  John  T. 

C0035J4  FLD:  6N,  57A  USGRDR7 301 

1967  5p 
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Availability:  Pub.  in  American  Jnl.  of  Physical  Anthropology,  v26  nJ 

p 36 7- 369  May  67. 

ABSTRACT:  In  order  to  discover  whether  statistically  significant 

difference  exist  between  measurements  taken  on  the  right  and  left 
sides  of  the  body,  21  such  anthropometric  dimensions  were  compared.  In 
eight  cases  signficant  differences  were  found.  Six  of  these  dealt 
with  the  foreliab,  in  which  the  dimension  measured  on  the  right  side 
was  greater.  Since  data  on  handedness  is  lacking,  we  do  not  know 
whether  this  is  related  to  the  handedness  of  the  subjects.  (Author) 
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Human  Strength  Simulations  for  -One  and  Two-Handed  Tasks  in  Zero 
Gravity 

Michigan  Univ.,  Ann  Arbor.  Engineering  Human  Performance  Lab. 

A5523I4  FlD:  5E,  58E,  95D  STAR1020 

Apr  72  1 35p 

REPT  NO:  NAS A-CR- 115744 

CONTRACT:  NAS9-10973 

MONITOR:  18 

ABSTRACT:  A  description  is  given  of  a  three  dimensional  hand  force 

capability  model  for  the  seated  operator  and  a  biomechanical  model  for 
analysis  of  symmetric  sagittal  plane  activities.  The  models  are  used 
to  simulate  and  study  human  strengths  for  one  and  two  handed  tasks  ir. 
zero  gravity.  Specific  conditions  considered  include:  (1)  one  hand 
active,  (2)  both  hands  active  but  with  different  force  directions  on 
each,  (3)  body  bracing  situations  provided  by  portable  foot  restraint 
when  standing  and  lap  belt  when  seated,  (4)  static  or  slow  movement 
tasks  with  maximum  length  of  4  seconds  and  a  minimum  rest  of  b  minutes 
between  exertions,  and  (5)  wide  range  of  hand  positions  relative  to 
either  the  feet  or  bisection  of  a  line  connecting  the  hip  centers. 
Simulations  were  also  made  for  shirt  sleeved  individuals  and  tor  the 
male  population  strengths  with  anthropometry  matching  that  of 
astronauts.  (Author) 
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MONITOR:  18 

ABSTRACT:  To  aid  the  design  engineer  in  the  development  ot  tuture  U. 

S.  Navy  diving  systems  and  equipment  a  comprehensive  anthropometric 
study  was  undertaken.  Fifty-four  anthropometric  measures,  two 
pulmonary  function  measures,  and  three  derived  body  measures  were 
obtained  on  100,  41,  and  100  U.  S.  Navy  divers  respectively. 

Descriptive  statistics  and  measures  cf  interrelationship  are  given  tor 
each  measured  and  derived  variable*  The  minimum  number  of 
anthropometric  variables  needed  was  determined  by  factor  analysis. 
The  measures  obtained  on  the  U.  S.  Navy  divers  were  compared  with 
anthropometric  data  available  for  the  male  aviation  populations. 
(Author) 
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Library  of  Congress  Card  No.  72-600005.  Pub.  in  Proceedings  ot 
Symposium  jointly  sponsored  by  the  International  union  of  Testing  and 
Research  Laboratories  for  Materials  and  Structures,  France  (RILEK) ; 
the  American  Society  for  Testing  and  Materials,  Philadelphia,  Pa. ;  and 
International  Council  for  Building  Research  Studies  and  Documentation, 
Rotterdam,  held  at  Philadelphia,  Pa.  2-5  May  72. 

paper  copy  available  from  GPO  $1.75  as  stock  no.  0303-0'J0j9, 
C 13 , 10:36l-Vol-2. 


ABSTRACT:  The  volume  contains  the  opening  addresses;  the  reports  ot 

the  rapporteurs,  which  include  a  review  of  the  papers  and  a  general 
discussion  in  each  of  six  areas.  The  subject  matter  covered  in  the 
papers  includes  physiological,  anthropometrical,  psychological, 
sociological,  and  economic  human  requirements  and  methods  of 
evaluation;  physical  requirements  and  methods  of  evaluation  in 
mechanical,  acoustical,  thermal,  dimensional  stability,  compatibility, 
fire  properties,  and  geometry  areas;  operation  and  maintenance 
requirements  and  methods  of  evaluation  in  such  areas  as  maintenance, 
repair,  replacement,  and  versatility;  techniques  and  problems  in 
applying  the  performance  concept  to  design;  and  experience  gained  in 
application  of  the  performance  concept  in  design,  building,  and 
building  use.  (Author) 
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ABSTRACT:  The  report  describes  an  anthropometric  survey  of  U.  S.  Army 

aviators  conducted  at  Fort  Rucker,  Alabama  in  1970.  Data  for  85  body 
size  measurements  and  for  several  variables  describing  the 
socio- military  background  of  the  survey  subjects  were  gathered  on  a 
sample  of  1482  flying  personnel.  Statistical  summaries  are  presented 
for  each  measurement  for  the  entire  sample  and  for  five  subseries: 
enlisted  men  (crew  chiefs,  mechanics,  door  gunners) ,  warrant  officer 
and  warrant  officer  candidate  trainees,  warrant  otfice~  rated  pilots, 
commissioned  trainees,  and  commissioned  pilots*  Summary  statistics 
and  percentiles  for  80  anthropometric  indices  and  for  some  73 
anthropometric  variables  computed  from  the  measured  dimensions  are 
given,  as  is  the  correlation  matrix  for  the  measured  variables  and 
age.  (Author) 
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ABSTRACT:  As  a  part  of  the  U.  S.  Armed  Forces  anthropometric  surveys 

of  1966,  a  sample  of  6682  Army  men  was  measured,  including  basic 
trainees,  infantrymen,  armored  crewmen,  and  aviation  personnel. 
Seventy  body  measurements  were  taken  on  each  man.  The  anthropometric 
data  from  this  survey  are  presented  and  discussed.  Tnese  new  data 
represent  the  first  major  updating  of  body  size  information  on  u.  S. 
Army  personnel  since  the  Army  anthropometric  survey  of  1946.  Changes 
in  the  body  size  of  Army  men  between  1946  and  1966  are  discussed  and 
the  Army  data  are  compared  with  anthropometric  data  from  other 
services.  (Author) 
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ABSTRACT:  The  report  describes  and  summarizes  the  results  ot  an 

anthropometric  survey  of  United  States  Air  Force  women  earned  out 
during  1968.  Included  in  the  report  are  a  description  ot  the  methods 
and  techniques  used  in  the  survey,  descriptions--visual  as  well  as 
verbal — of  the  measuring  techniques  used,  and  both  uni-  and  bi-variate 
statistical  summaries.  A  total  of  137  anthropometric  dimensions  were 
measured  on  a  sample  of  1,90b  US  Air  Force  women:  648  officers  or 
officer  trainees  and  1,357  enlisted  women.  This  anthropometry 
included  5  measures  of  weight  and  fat  thickness,  3U  measures  of  body 
height  and  length,  26  measures  of  body  girths,  15  measures  ot  body 
breadths  and  depths,  and  12  measures  of  body  surface  distance.  There 
were,  in  addition,  30  measures  of  the  head  and  face,  3  ot  the  hand? 
and  2  of  the  feet.  Thirteen  measurements  were  remeasures  ot  the 
subject  while  she  was  wearing  a  foundation  garment.  Background  data 
gathered  included  age,  rank,  military  occupation,  birthplace,  blood 
type,  and  age  at  menarche.  (Author) 
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ABSTRACT:  The  report  contains  the  titles,  authors,  publication/source 

information,  and  the  abstracts  of  122  technical  reports  and  articles 
published  by  Anthropology  Branch  of  the  Aerospace  Medical  Research 
.Laboratory  between  January  1946  and  March  1972.  It  is  a  detailed 
document  of  the  scope  of  the  effort  of  the  Air  Force  in  the  field  ot 
applied  physical  anthropology  to  provide  the  information  on  human  body 
size  and  biomechanical  characteristics  of  Air  Force  personnel  required 
for  the  development  and  evaluation  of  Air  Force  systems, 
personal-protective  equipment  and  clothing.  (Author) 

DESCRIPTORS:  (*Anthropology ,  Bibliographies)  ,  (*Anthropometr y. 

Bibliographies),  (*HUnan  engineering.  Anthropometry),  Air  Force 
personnel.  Protective  clothing,  Muscles,  Strength,  Weight, 
Instrumentation 
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Improved  and  Simplified  Methods  for  the  Clinical  Evaluation  of  Aircrew 

Advisory  Group  for  Aerospace  Research  and  Development  Paris  (France) 
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ABSTRACT:  The  volume  contains  a  foreward,  the  papers,  and  the 
summaries  of  ensuing  discussion  at  the  AGARD/NATO  Aerospace  Medical 
panel  Specialist  Meeting,  held  at  Bagneres  de  Luchon,  Haute  Garonne, 
France,  on  2B-29  September  1971.  The  aim  ot  the  meeting  was  to 
facilitate  an  exchange  of  mutual  information  on  ’Improved  and 
Simplified  Methods  for  the  Clinical  Evaluation  of  Aircrew*.  87 
delegates  from  the  various  NATO  aeromedical  institutes,  centers  and 
establishments  attended  the  meeting,  representing  13  NATO  nations.  The 
12  papers  and  one  film  presented  had  a  close  bearing  cn  the  practical 
aeromedical  requirements,  e.g.  in  cardiorespiratory  assessment, 
spectometry,  anthropometric  methods,  biochemical  analyses.  X-ray 
examinations,  and  special  visual  investigation  methods  etc.  There  was 
a  valuable  exchange  of  knowledge  and  views  on  methods,  results,  ang 
approaches  adopted  by  the  various  national  aeromedical  centers. 
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Anthropometry  of  Plying  Personnel  in  the  Royal  Swedish  Air  Force 
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Tran-  Transl.  Into  English  of  Kroppsmatt  Foer  Flygande  Personal  Inst, 
of  Aviation  fled.,  Malmslaet t,  Sweden,  Rept-689,  1968 

ABSTRACT:  During  the  year  1967-0  detailed  anthropometry  was  carried 

out  on  a  total  of  240  flying  personnel  born  1926-/,  1939-40  and  1944. 

Factors  influencing  the  general  growth  of  the  body  are  discussed  and 
examples  given  from  the  study  of  increase  in  stature  of  Swedish 
inductees  for  military  service  during  the  last  century.  The 
measurements  obtained  and  subsequent  analysis  have  resulted  in  (1) 
suggested  changes  in  standard  requirements  and  enrolment  regulations 
for  flying  personnel  and  (2)  recommendations  concerning  future 
measurements  and  pattern  for  experiments.  (Author) 

DESCRIPTORS:  *  Anthropomet  ry ,  *Flying  personnel,  *Human  factors 

engineering.  Aircraft  equipment.  Cockpits,  Pilot  performance. 
Statistical  analysis,  Sweden*  Tables  (data) 

N72-19097  NTis  Prices:  PCS3 . 00/HF$0. 95 


►-44  " 

K  O 


A 

Human  Force  Exertions  in  Aircraft  Control  Locations 
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ABSTRACT:  Experiments  were  conducted  to  measure  the  maximum  isometric 

forces  male  subjects  could  exert  at  six  locations  of  hand-operated 
aircraft  controls.  Forces  were  measured  in  two  vertical  and  four  to 
eight  horizontal  directions.  The  subjects  (n=51)  sat  in  a  simulated 
aircraft  seat  and  exerted  forces  on  a  cylindrical  handle,  selected 
anthropometric  dimensions  were  obtained  on  the  subjects  and  compared 
with  those  from  the  1967  USAF  anthropometric  survey  of  flying 
personnel.  Summary  statistics,  including  the  mean,  standard  error  of 
the  mean,  standard  deviation,  standard  error  of  the  standard 
deviation,  coefficient  of  variation,  symmetry,  kurtosis,  and  selected 
percentiles,  are  presented  tor  each  of  the  44  force  exertion  measures. 
(Author) 
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See  also  Volume  1,  PB-208  088. 

ABSTRACT:  The  study  defines  the  criteria,  techniques  and  tools 
necessary  to  describe  driver  eye  positions  as  they  relate  to  motor 
vehicle  standards  development  and  compliance.  (Author) 

DESCRIPTORS:  (*Hotor  vehicle  operators,  ♦Anthropometry)  ,  (*Hotor 

vehicles*  *Human  factors  engineering) ,  Dynamics,  Standards, 
Eye  (Anatomy) ,  Control,  Acceptability 
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ABSTRACT:  The  study  detines  the  criteria,  techniques  and  tools 

necessary  to  describe  driver  eye  positions,  control  reach  and 
operability  as  they  relate  to  motor  vehicle  standards  development  and 
compliance.  (Author) 
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Presented  at  the  Symposium  on  Biodynamics  Models 
Applications  held  at  Dayton,  Ohio,  on  26~28  Oct  70. 
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(009850) 


and  Their 
Paper  also 


ABSTRACT:  After  a  brief  outline  of  the  applications  and  methods  ot 

biomechanics  and  the  major  sources  of  biodynamics  data,  the  paper 


reviews  the 
(dummies)  and 
required  for 
and  validating 
computational 
data,  computer 


status  of  mathematical  modeling,  physical  modeling 
scaling  of  models  and  damage  levels.  Biomechanics  data 
preparing  mathematical  models,  as  well  as  for  adjusting 
the  computer  programs,  are  found  to  be  insufficient  for 
applications.  Because  of  this  paucity  of  supporting 
models  are  in  general  oversimplified  and  rudimentary. 


despite  the  availability  of  adequate  computational  techniques  used  in 
the  aerospace  industry.  Physical  models  and  the  requirements  tor 
dynamic  similarity  are  discussed.  Although  quantitative  simulation  is 
warranted  under  some  circumstances,  anthropomorphic  dummies  are 
expected  to  be  of  most  value  as  visual  aids  and  for  purposes  or 
demonstrating  (cinematic  relationships  between  man  ana  vehicle, 
scaling  from  dummies  to  man  and  from  animals  to  man  is  difficult  to 
justify  theoretically  because  of  differences 
modes  of  failure.  However,  damage  scaling  in 
and  delta-V)  required  for  failure,  is  shown  to 
purposes  of  rough  approximation.  (Author) 


in  structure,  size  and 
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shock.  Humans),  Anthropometry,  Wounds  ♦  injuries.  Predictions, 
Deceleration,  Computers 
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The  standard  typewriter  Keyboard  serves  as  a  model  for 
of  teletypewriters,  desK  calculators,  consoles,  computer 
cash  registers,  etc.  This  man-machine  interface  should  be 
to  allow  high- frequency,  error-tree  operation  with  the  least 
strain  on  the  operator.  This  paper  discusses  several 


biomechanical  improvements  of  the  Keyboard.  Seme  experimental 
are  described  which  support  the  following  design  concepts: 
Keys  should  be  arranged  in  a  • hand-configured'  grouping  to 
the  motion  patterns  of  the  fingers;  (2)  the  Keyboard  sections 
to  each  hand  should  be  physically  separated  to  facilitate  the 
of  the  fingers;  and  (3)  the  Keyboard  sections  allotted  to 
should  be  declined  laterally  to  reduce  postural  muscular 


strain  of  the  operator.  (Author) 
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Operators  (Personnel) ,  Anthropometry,  Hands,  Operation,  Efficiency 

IDENTIFIERS:  Keyboards 


AD-740  259 


NTIS  Price:  Reprint 


Industrial  Seating 


Aerospace  Medical  Research  Lab  Wright-Patterson  AFB  Ohio  (0U9db0) 

AUTHOR:  Kroemer,  K.  H.  Eberhard 

A3995A1  FLD:  5E,  6J,  5BE ,  57u  USGRDR7209 

1970  2  1  p 

REPT  NO:  AHRL-TR-70-1 1 
PROJECT:  AF-7184 
TASK:  718408 

ABSTRACT:  Sitting  as  a  wonting  position  is  less  fatiguing  than 
standing,  and  can,  therefore,  be  maintained  longer.  It  is  also  a  more 
stable  posture  and  allows  better  controlled  motions.  The  sitting 
posture  should  be  upright  but  relaxed,  without  excessive  curvatures  of 
the  spinal  column,  and  with  the  thighs  about  horizontal.  The  seated 
person  must  be  free  to  choose  and  change  his  posture;  no  specific 
postures  should  be  forced  upon  him*  There  are  many  interactions  among 
work  station  design,  body  posture  of  the  worker,  and  task  performance. 
Based  on  anthropometric  and  biomechanical  data,  design  aspects  of  work 
seats  as  well  as  of  foot  rests,  office  equipment,  consoles,  work 
benches,  machine  stands,  and  the  like  are  discussed.  Recommended 
dimensions  for  such  work  stations  are  presented*  (Author) 

DESCRIPTORS:  (*Human  engineering.  Seats),  (♦Seats,  Industries),  Design 
,  Anthropometry,  Anthropology,  Posture,  Performance (Human) 
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copies  furnished  by  DDC  or  NTIS. 

ABSTRACT:  After  a  brief  description  of  relevant  buttock  structure,  the 
author  presents  summary  data  on  buttock  size,  tuberosity  locations, 
and  other  dimensions  needed  for  improved  seat  design,  as  measured  from 
a  sample  of  35  young  males  chosen  to  approximate  the  range  of  USAF 
flying  personnel.  Summary  load  patterns  for  two  angles  of  seat  back 
(pelvic  inclination)  are  shown,  and  suggestions  to  reduce  the 
discomfort  of  long-continued  sitting  are  made.  Curves  and  data  tor 
successful  USAF  seat  surfaces  are  presented.  Citing  recent  increases 
in  American  body  size#  the  author  calls  for  an  anthropometric  survey 
on  a  national  sample  in  which  numerous  data  needed  tor  automotive  and 
other  industrial  design  would  be  acguired.  (Author) 
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ABSTRACT: 

A  Handbook  is  presented  for  the  use  of  engineers,  designers,  and  human 
factors  specialists  during  the  developmental  and  detailed  design  phases  of  manned 
spacecraft  programs.  Detailed  and  diverse  quantified  data  on  man's  capabilities 
and  tolerances  for  survival  and  productive  effort  in  the  extraterrestrial  environ¬ 
ment  are  provided.  Quantified  data  and  information  on  the  space  environment  as 
well  as  the  characteristics  of  the  vehicular  or  residential  environment  required 
to  support  man  in  outer  space  are  also  given. 
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ABSTRACT:  This  volume  describes  the  mathematical  man-model  ot  Phase 

II-A  of  the  Cockpit  Geometry  Evaluation  (CGE)  Program  and  replaces  the 
contents  of  the  Phase  II  volume  (D162-10 128-2) .  The  CGE  Program  is 
developing  a  computerized  method  to  evaluate  the  physical 
compatibility  of  crew  members  with  crew  stations  beginning  with  the 
conceptual  phases  of  the  design.  A  link  system  enclosed  by  geometrical 
shapes  has  been  developed  to  date  to  model  any  specified  sized  member 
of  a  human  population.  The  majority  of  the  link  connecting  points 
represent  major  joint  centers  of  the  body  and  the  geometric  shapes, 
based  on  anthropometric  data,  represent  body  segments.  (Author) 
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ABSTRACT:  Mediterranean  and  Oriental  populations  have  been  compared 

with  an  American  sam pie- selected  because  they  all  have  been  studied 
according  to  the  same  measuring  techniques.  The  findings  of  this 
inquiry  show  that  Americans  really  are  among  the  largest- bodied  people 
in  the  world;  and  this  fact  can  have  far~reaching  implications, 
especially  in  terms  of  the  clcthing  and  equipment  our  nation  furnishes 
under  its  Agency  for  International  Development  (AID)  or  military  aid 
programs . 
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ABSTRACT:  Sitting  as  a  working  position  is  less  fatiguing  thar. 

standing  and  can,  therefore,  be  maintained  longer.  It  is  also  a  more 
stable  and  allows  better  control  of  motions.  Based  on  anthropometric 
and  biomechanical  data.  design  aspects  of  work  seats  as  well  as  of 
foot  rests,  office  equipment,  consoles,  work  benches,  machine  stands, 
and  the  like  are  discussed.  Recommended  dimensions  tor  such  work 
stations  are  presented.  (Author) 
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Availability:  Paper  copy  available  from  Society  of  Automotive 

Engineers,  Inc.,  2  Pennsylvania  Plazan  New  York  10001  $2.00.  No 

copies  furnished  by  DDC  or  NTIS. 

ABSTRACT:  After  a  brief  description  of  relevant  buttock  structure,  the 
author  presents  sunmary  data  on  buttock  size,  tuberosity  locations, 
and  other  dimensions  needed  for  improved  seat  design,  as  measured  from 
a  sample  of  35  young  males  chosen  to  approximate  the  range  of  USAF 
flying  personnel.  Summary  load  patterns  for  two  angles  of  seat  back 
are  shown,  and  suggestions  to  reduce  the  discomfort  of  long-continued 
sitting  are  made.  Curves  and  data  for  successful  USAF  seat  surfaces 
are  presented.  Citing  recent  increases  in  American  body  size,  the 
author  calls  for  an  anthropometric  survey  on  a  national  sample  in 
which  numerous  data  needed  for  automotive  and  other  industrial  design 
would  be  acquired.  (Author) 
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ABSTRACT:  Since  the  previous  study  of  the  anthropometric  features  ot 

naval  aircrewmen,  the  physical  and  academic  requirements  tor  entrance 
into  the  flight  program  have  been  changed.  The  present  study  was 
undertaken  to  determine  whether  these  changes  combine  with  changes  in 
the  anthropometric  features  of  the  population  in  general  to  influence 
certain  anthropometric  dimensions.  The  dimensions  of  the  aviation 
training  candidates  in  this  study  differed  significantly  from  those 
reported  in  the  other  samples.  Possible  reasons  tor  these  differences 
include:  growth  of  the  population  in  general,  characteristics  of  the 

samples  involved,  and  different  anthropometric  and  academic 
requirements  for  acceptance  into  the  aviation  training  program. 
(Author) 
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ABSTRACT:  Forty  intact,  moist,  embalmed,  human  cadavers  were  dropped 

with  their  heads  striking  at  various  locations  against  several 
surfaces.  Parameters  measured  and  computed  include  drop  height, 
velocity,  force,  head  accelerations,  pulse  duration,  injury  indices, 
angular  acceleration  and  anthropometry.  Frontal  flat  plate  impact 
data  is  compared  to  that  obtained  from  the  Alderson  50  percentile 
anthropomorphic  dummy.  The  purpose  of  this  research  is  to  obtain 
impact  data  at  skull  fracture  level  which  can  be  used  to  set  Federal 
Motor  Vehicle  Safety  Standards.  (Author) 


DESCRIPTORS:  (♦Skull,  Fracture  strength),  (*Motor  vehicle  accidents. 

Injuries) ,  Force,  Acceleration  tolerance.  Breaking  load.  Neurosurgery, 
Anthropometry 

PB- 204  239  NTIS  Prices:  PC$3. 00/mf$0» 95 


! 


Anthropometry  for  Child  Restraints 

Harvard  School  of  Public  Health,  Boston,  Mass.  Guggenheim  Center  tor 
Aerospace  Health  and  Safety.  (403  876) 

Final  rept. 

AUTHOR:  Stoudt,  Howard  W. 

A3263J4  FLD:  6N,  13L,  1 3  F,  58B,  83B,  85E  USGRDR7201 
dul  71  66p 

CONTRACT:  FH- 11-7333 
MONITOR:  DOT-HS-800  535 


ABSTRACT:  The  report  presents  a  review  and  discussion  of 
anthropometric  inputs  which  will  describe  children  for  purposes  of 
crash  kinematic  modeling  and  construction  of  anthropometric  dummies 
for  use  in  crash  tests.  in  addition  techniques  for  obtaining  such 
data  are  described.  (Author) 
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ABSTRACT:  A  study  has  been  conducted  as  an  initial  step  in  determining 
the  differences  observed  between  the  motions  of  a  living  human  impact 
sled  test  subject  and  a  dummy  test  subject.  The  mechanism  which  is 
proposed  for  accomplishing  this  is  the  HSRI  Two-Dimensional 
Mathematical  Crash  Victim  Simulator.  A  series  of  measurements  were 
taken  on  human  test  subjects  including  classical  and  non-classical 
anthropometric  measurements,  range  of  motion  measurements  for  the 
joints,  and  maximum  foot  force  measurements.  A  series  of  mathematical 
expressions  have  been  used  to  predict  body  segment  weight,  centers  of 
gravity,  and  moments  of  inertia  using  the  results  of  the  various  body 
measurements.  It  was  then  possible  to  prepare  a  data  set  for  use  with 
the  mathematical  model.  in  addition  to  the  body  measurements 
described  above,  it  was  necessary  to  determine  the  deceleration 
profile  for  the  Daisy  sled  and  to  determine  the  geometry  as  well  as 
the  force-deformation  characteristics  for  the  seat  and  restraint 
environment.  This  being  accomplished,  a  computer  simulation  of  an 
impact  sled  test  involving  a  human  volunteer  was  made.  The  results 
are  presented  to  conclude  the  report.  (Author) 
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ABSTRACT:  Anthropometric  data  comparing  the  length  of  the  relaxed  hand 
with  the  flat,  straightened  hand  are  presented.  The  correlation 
coefficient  between  the  hand  length  in  the  two  positions  is  not  high. 
A  forthcoming  comprehensive  research  program  on  tne  anthropometry  of 
the  hand  is  revealed.  (Author) 
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ABSTRACT:  Development  and  operational  tests  of  aircratt  escape  systems 
require  the  use  of  anthropomorphic  dummies  which  simulate  both  the 
dynamic  influence  of  the  occupant  on  the  escape  system  trajectory  and 
the  dynamic  response  cf  the  occupant  to  the  escape  system 
accelerations.  The  report  sets  forth  the  criteria,  design  features, 
manufacturing  techniques  and  materials  used  in  the  development  ot  a 
unique  anthropomorphic  dummy.  (Author) 
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ABSTRACT:  The  purpose  of  the  Voluntary  Product  Standard  is  to  provide 

standard  classifications,  size  designations,  and  body  measurements  tor 
consistent  sizing  of  women's  ready-to-wear  apparel.  The  information 
is  provided  tor  the  guidance  of  those  engaged  in  producing  or 
preparing  specifications  for  patterns  and  ready-to-wear  garments.  It 
is  also  intended  to  provide  the  consumer  with  a  means  of  identifying 
her  body  type  and  size  from  the  wide  range  of  body  types  covered,  and 
to  enable  her  to  be  fitted  properly  by  a  single  size  regardless  ot 
price,  type  of  apparel,  or  manufacturer  of  the  garment.  (Author) 
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ABSTRACT:  A  simple,  lightweight,  life-support  infant  rlotation  device 

incorporating  reliable  self-righting,  thermal  protection  and  automatic 
sel f- ven t ila tion  is  described  This  design  concept  utilizes  prior  data 
relative  to  the  centers  of  gravity  of  infants  and  small  children  and 
exhibits  excellent  self  righting.  Thermal  protection  is  incorporated 
through  the  use  of  insulative  neoprene  foam  in  construction  of  the 
submerged  portion  of  the  device.  Anesthetized  adolescent  primates 
exhibiting  body  weights  and  metabolic  requirements  equivalent  to  that 
of  an  infant  or  small  child  were  used  to  test  and  confirm  ventilatory 
capability  as  induced  by  air  or  water  motion.  An  evaluation  of  thc- 
capability  of  the  device  to  deter  shark  attack  indicated  that  the 
infant  flotation  device,  when  occupied  by  anthropomorphic  dummies  or 
anesthetized  primates,  was  less  attractive  to  sharks  than 
anthropomorphic  dummies  wearing  a  standard  yellow  color  inflatable 
life  vest. 
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ABSTRACT:  Anthropometric  data  for  Navy  Divers  were  collected  ana 

analyzed  for  mean,  standard  deviation,  skewness  and  kurtosis.  The  data 
were  analyzed  by  computer  percentiles  calculated  and  printed  out. 
(Author) 
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ABSTRACT:  The  technical  summary  combines  a  report  on  phas^  III  ot  the 

Anthropometric  Survey  of  the  Imperial  Iranian  Armed  Forces  and  the 
report  on  the  Combat  Boot  Study  Project.  The  report  includes  the 
technical  summary  on  the  application  of  the  anthropometric  data  to 
uniforms  and  to  combat  footwear.  (Author) 
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ABSTRACT:  The  MIRA  Bulletin  No.  5.  1969,  contained  an  article  in  which 
the  Sierra  anthropometric  dummy  was  discussed.  Mr.  Hertzberg,  who  is 
collaborating  with  American  manufacturers  on  the  development  ot 
dummies,  submitted  some  comments  which  he  has  asked  to  be  included  in 
the  Bulletin.  A  reply  by  the  authors  of  the  original  article  tollows 
Mr.  Hertzberg’s  comments. 
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ABSTRACT:  The  brief  article  outlines  the  essential  part  that 

engineering  anthropology  plays  in  the  aulti-discipl inary  field,  and 
the  methods  of  data-gathe ring  and  data-applicat ion  developed  tor  the 
military  forces  that  can  be  used  for  civilian  purposes  as  well,  so  as 
to  improve  houses,  office  furniture,  home  and  industrial  machinery, 
cars#  trucks,  mass-produced  clothing,  and  an  other  equipment  used  or 
operated  by  nan.  (Author) 
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ABSTRACT: 

Typical  human  engineering  data  useful  in  determining  optimum  design 
characteristics  of  equipment  operated  or  mairlained  by  human  operators  and/or 
maintenance  personnel  are  presented.  Anthropometry  and  equipment  design 
are  discussed  as  well  as  environmental  conditions,  and  metabolic  and  behavioral 
factors. 
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ABSTRACT:  A  specific  computer  program  was  written  and  compiled  for  the 
calculation  of  Parnell's  anthropometric  phenotype.  This  computer 
program  is  illustrated  and  discussed.  A  total  of  2420  male  subjects 
from  the  1967  united  States  Air  Force  Anthropometric  Survey  were 
phenotyped  in  this  manner.  Descriptive  statistics  tor  the  phenotype 
distributions  are  given  for  the  entire  sample  and  the  sample  divided 
into  5-year  age  categories.  (Author) 
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ABSTRACT:  Recent  studies  of  the  anthropometry  and  selected 
biomechanical  characteristics  of  hands  are  summarized.  These  include: 
conventional  anthropometry  of  male  and  female  hands;  the  anthropometry 
of  the  relaxed  hand;  comparison  of  certain  engineering  anthropometric 
and  performance  parameters  between  bare  and  pressure-gloved  hands,  the 
ability  to  retain  grips  on  selected  handles  under  high  dynamic  loads. 
The  utility  of  these  data  for  human  factors  engineering  is  discussed. 
(Author) 
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ABSTRACT:  Previous  anthropometric  surveys  presented  means,  standard 
deviations,  ranges,  and  percentiles  as  descriptors  of  the 
anthropometric  features  of  aviator  populations.  These  reports  were 
limited  to  a  consideration  of  each  variable  independently.  However, 
designers  also  need  knowledge  of  the  interaction  between  variables  in 
order  to  determine  what  proportion  of  the  potential  operator 
population  their  design  decisions  will  eliminate.  This  report  extends 
data  previously  collected  from  1549  na^al  aviation  personnel  by 
presenting  bivariate  tables  that  illustrate  the  relationship  between 
selected  variables.  Twenty-one  tables  were  prepared  which  contained 
selected  interactions  between  the  following  variables:  bideltoid 
diameter;  buttock-knee  length;  eye  height,  sitting;  functional  reach; 
head  height;  knee  height,  sitting;  sitting  height;  shoulder  height, 
sitting;  standing  height;  and  thigh  circumference.  Means,  standard 
deviations,  ranges,  regression  equations,  standard  error  of  estimate, 
and  percentile  levels  were  also  presented  tor  each  variable.  (Author) 
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ADSTRACT:  The  document  is  volume  2  of  a  two“volume  collation  of  adult 

anthropometry#  the  sources  for  which  are  both  domestic  and  foreign, 
male  and  female,  military  and  civilian. 
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ABSTRACT:  The  collation  is  a  volume  1  of  a  2-volume  critical 
comparison  of  measuring  techniques  and  anthropometric  data  from  48 
American  and  foreign  sources.  Approximately  2000  dimensions  cover  the 
anthropometry  from  16  countries.  All  titles  and  descriptions  of 
dimensions  from  foreign  references  are  presented  in  the  original 
language  as  well  as  in  English;  in  many  instances  the  collation 
presents  translations  into  English  for  the  first  time  of  classic 
anthropometric  techniques  that  serve  as  the  basis  ot  the  art.  The 
presentation  is  such  that  each  entry  is  complete  in  itself.  All 
equivalent  and  nonequivalent  dimensions  of  the  same  or  similar  title 
(or  description)  are  cited  and  explicit  differences,  if  any,  are 
quoted.  References  to  other  anthropometric  dimensions  and  data  permit 
easy  and  quick  comparisons,  selection  of  appropriate  dimensions,  as 
well  as  precise  understanding  of  measuring  techniques.  The  data  and 
techniques  described  are  of  direct  use  in  the  design  ot  all  types  ot 
equipment  requiring  the  human  operator;  in  the  design  and  sizing  of 
clothing;  and  will  have  academic,  medical,  and  other  biological 
applicat ions. 
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personnel,  civilian  personnel.  Adults,  Europe,  Asia,  Australia,  United 
States,  Statistical  data.  Classification 
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Aviation  Medicine. 

ABSTRACT:  ;Contents:  Human  factors  methods  (systems  design; 

maintainability;  use  of  simulators  and  computers  in  man-machine 
studies);  Accident  in vestigat ion (incident  analysis);  Crash 
safety (emergency  evacuation  and  survival;  restraint  systems; 
decelerative  forces);  Anthropometry  and  cabin  design (biomechanics ; 
doors;  seats;  personal  equipment);  Equipment  design (panels;  displays; 
instrument;  workspace  layout);  Control  system  dynamics (sinuiation; 
tracking);  Visual  factors  in  air  navigation  and  ground  control  (tadar; 
conspicuity;  approach  lighting);  Airspace  utilization  (navigation ;  SST 
profiles;  automatic  landing — adaptive  control);  Air  traffic  control 
systems  operation;  Personnel  factors (selection  and  training);  Skilled 
per formance ( fatigue ;  stress;  work  schedules;  biological  rhythms; 
communication  networks;  speech  and  hearing  information  processing; 
computer  storage  and  retrieval);  Environmental  factors  (lighting ; 
noise;  temperature;  ventilation;  climate) ;  Acceleration  and 
vibration (disorientation  (vertigo));  Altitude  physiology; 

Tox icology ( fuels ;  dusts;  sprays;  radiation;  ozone);  and  Aircrew  and 
passenger  comfort  and  health (preventive  medicine;  drugs;  diets; 
aging)  . 

DESCRIPTORS;  (*Civil  aviation,  *Bibliographies) ,  (*Human  engineering. 
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ABSTRACT:  With 

Training  Corps 
providing  the  cadets  with 
Navy  adult  size  schedule. 


the  establishment  of  the  Naval  Junior  Reserve  Officers 
(NJROTC)  program,  problems  arose  in  connection  with 
uniforms  of  acceptable  fit  from  the  standard 
A  body  measurement  study  was  conducted  on  a 


representative  sampling  of  Junior  Cadets  and  it  was  determined  that, 
with  the  addition  of  two  coat  sizes,  the  adult  size  schedule  range 
could  be  used  to  satisfactorily  clothe  98  percent  of  the  students 
enrolled  in  this  program.  Consequently,  the  establishment  of  a  junior 
size  schedule  was  not  considered  advisable.  (Author) 
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ABSTRACT:  Contents;  Man  as  a  systems  component  -  psychology, 

physiology,  anthropometry  and  biomechanics;  The  design  ot  the 
man-machine  interface  -  data  presentation,  input  facilities,  workplace 
and  equipment  design,  environmental  design,  noise,  vibration, 
atmosphere,  thermal  conditions,  specialised  and  protective  clothing; 
Systems  design  and  organisation  -  work  organisation#  training, 
motivation  and  attitudes;  Methods,  techniques  and  equipment  in 

ergonomics  -  investigation  of  man  as  a  systems  component  -  physiology, 
anthropometry  and  biomechanics;  Methods,  techniques  and  equipment  in 
ergonomics  -  investigation  of  the  design  of  the  man-machine  interface 
environmental  design;  Methods,  techniques  and  equipment  in 

ergonomics  -  investigation  of  systems  design  and  organisation  -  work 
design  and  organisation,  implementation  and  evaluation  of  industrial 
training  procedures,  and  implementation  of  selection  procedures. 

DESCRIPTORS;  (*Man  machine  systems.  Abstracts),  (*Human  factors 
engineering,  *Abstracts)  ,  Psychology,  Physiology,  Anthropometry, 
Environmental  engineering.  Workplace  layout.  Clothing,  Design#  Great 
Britain 
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ABSTRACT:  The  data  on  27  bo 
performance  items  were  o 
interrelationships  among 
statistically  significant  ( 
between  the  muscle  stren 
none  between  the  range  or 
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(Author) 
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See  also  Volume  2,  AD-716  396,  and  volume  4,  AD-716  398, 

ABSTRACT:  The  Cockpit  Geometry  Evaluation  program  is  a  development  of 

improved  methods  for  evaluating  the  physical  com pati bilit y  of  crew 
members  with  crew  stations.  The  heart  of  the  program  is  a  23  joint, 
three  dimensional  man-model  (BOEMAN-II)  that  simulates  the  motion  of 
humans  performing  tasks  in  a  given  environment.  The  Computer  Program 
System  ties  together  ail  developments  of  the  project.  The  System 
utilizes  an  updatable  bank  of  anthropological  and  environmental  data. 
The  System  provides  information  concerning  reach  capability,  locations 
and  orientation  of  joints  and  body  segments  during  movement,  and/or 
physical  interference  of  BOEMAN-II  with  the  crew  station  and  with 
himself,  numerical  performance  data  on  joint  displacement  and 
deflection  and  mass  displacements.  (Author) 

DESCRIPTORS:  (*Cockpits,  *Human  engineering).  Geometry,  Flight  c^ews. 

Positioning  reactions.  Anthropometry,  Performance  (Human) ,  Computer 
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ABSTRACT:  The  Cockpit  Geometry  Evaluation  program  is  an  experimental 

development  to  establish  a  standardized  method  tor  evaluating  the 
physical  geometry  of  a  crew  station.  It  evaluates  the  physical 
compatibility  of  any  sized  seated  ere*  member  with  any  crew  station 
beginning  with  the  design  concept.  Data  on  the  geometry  ot  the  crew 
station,  the  anthropometric  characteristics  of  the  ciew  members,  and 
the  sequence  of  tasks  to  be  performed  are  stored  in  a  computer. 
Mathematical  routines  provide  dynamic  movement  for  a  variable-sized 
mathematical  man-model.  Numerical  performance  indicators, 

identification  of  physical  and  visual  interferences,  and  reach 

infeasibilities  are  output.  The  program  was  originally  planned  as  a 

six-phase  development.  Each  sophisticating  phase  is  designed  to 

provide  an  immediately  usable  tool.  The  developoment  is  highly 
dependent  on  the  laboratory  acquisition  ot  identified  human  data 
requirements.  Volume  I  summarizes  the  results  and  techniques  ot  Phase 
II,  and  gives  a  sample  of  input  and  output  trein  the  computer. 
(Author) 
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ABSTRACT:  Data  are  presented  to  guide  the  designer  in  placing  aircratt 
controls  to  be  operated  by  lightly  clothed  or  pressure-suited 
aircrewmen.  The  capabilities  of  17  subjects  wearing  various 
combinations  of  personal  equipment  to  reach  81  locations  within  a  180 
deg  arc  forward  of  seat  reference  point  were  determined.  Each  subject 
was  tested  while  wearing  personal  equipment,  consisting  of  an  underarm 
life  preserver,  parachute  harness  and,  successively,  a  K2B  flight 
coverall *  an  uniflated,  and  inflated  A/P22S-2  full- pressure  suit.  The 
subjects  sat  in  a  seat  configured  to  approximate  Air  Force 
specifications.  During  the  test  they  were  restrained  in  the  seat  by  a 
lap  belt  and  shoulder  straps  with  the  inertial  reel  locked  and  again 
with  the  inertial  reel  unlocked.  Pictorial  descriptions  of  the 
dimensions,  the  reach  capabilities  of  each  subject,  and  recommended 
design  values  are  presented.  (Author) 
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Standardization  of  Tasks  and  Measures  for  Human  Factors  Research: 
Proceedings  of  a  Conference  Held  at  Texas  Tech  University,  Lubbock, 
Texas,  18-19  March  1970 
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ABSTRACT:  Contents:  Is  standardization  necessary  in  human  factors 

research;  Data  requirements  for  operational  performance  prediction;  An 
approach  to  standarizing  human  performance  assessment;  use  of  the 
synthetic-work  technique  in  the  assessment  of  sustained  performance; 
Specification  and  measurement  of  intragroup  coordination  in  various 
types  of  tasks  and  work  groups;  Considerations  of  fatness  and  body 
compositon  in  evaluating  physical  fitness  and  performance;  and 
Physical  and  physiological  measurements — are  they  interchangeable. 
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ABSTRACT: 

The  study  was  designed  to  supplement  existing  knowledge  of  the  weight, 
volume  and  center  of  mass  of  segments  of  the  human  body  and  to  permit  their 
more  accurate  estimation  on  the  living  from  anthropometric  dimensions. 

Weight  volume,  and  center  of  mass  of  14  segmerts  of  the  body  were  determined 
on  13  male  cadavers.  Descriptive  statistics  are  presented  of  these  variables 
as  well  as  a  series  of  regression  equations  predicting  these  parameters  from 
anthropometry.  Reports  of  studies  are  included  of  the  mid -volume  of  segments 
as  an  approximation  of  their  center  of  mass,  relationships  between  standing 
and  supine  anthropometry,  postmortem  changes  in  gross  body  size,  and  com¬ 
parisons  between  densities  of  fresh  and  preserved  human  tissues. 
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ABSTRACT:  Design  requirements  for  ejection  seats  and  personal  survival 
equipment  sometimes  omit  as  a  criteria  -  man's  physiologic  and 
psychologic  limitations.  flan's  ability  to  come  through  the  ejection 
and  parachute  descent  sequences  uninjured  is  influenced  directly  by 
the  design  of  the  equipment  and  his  experience  in  the  techniques  ot 
proper  use.  Many  limiting  physiologic  factors  must  be  considered. 
Response  to  multiple  accelerations  in  multiple  axes,  wind  blast, 
effects  of  temperature  extremes,  anthropomorphic  problems,  and 
neuromuscular  response  are  among  the  factors  discussed.  Engineers  will 
find  a  knowledge  of  human  factors  vital  to  the  design  ot  seat 
restraint  systems,  cushions,  accessory  packs,  control  placement, 
catapults,  the  parachute,  and  etc.  This’  broad  overview  reviews 
significant  literature  on  sport  free  fall,  military  static  line,  HALO, 
and  ejection  parachuting  statistics.  Modes  ot  injury  and  raorbiuity 
during  ejection  and  parachuting  are  detailed.  (Author) 
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ABSTRACT:  A  developmental  insulated  one-man  life  raft  was  compared  to 

a  standard  life  raft  to  determine  it  it  provided  signif icantl y 
increased  thermal  protection  in  Arctic  or  s^b-arctic  conditions.  Four 
healthy  men  with  body  builds  varying  from  tall-thin  to  short-heavy 
were  setted  in  sea  water.  They  then  entered  both  rafts  which  floated 
on  4  C  sea  water  in  a  test  chamber.  Different  air  environments  were: 
4  C  calm,  -18  C  calm,  and  4  C  with  a  15-knot  wind.  Exposures  were 
terminated  at  three  hours,  or  when  rectal  temperature  decreased  to 
35.5  C,  or  when  extremity  skin  temperature  decreased  to  4  c.  Average 
endurance  times  in  the  new  raft  were  from  26  to  79  percent  longer  than 
exposures  in  the  old  raft.  In  the  new  raft  subjects*  rectal 
temperatures  decreased  at  a  rate  about  halt  that  in  the  old  raft. 
These  physiologic  data  indicate  the  superiority  of  the  developmental 
raft.  Marked  differences  in  the  physiologic  responses  of  the  subjects 
could  be  correlated  with  differences  in  body  build.  Under  identical 
environmental  conditions,  short-heavy  subjects*  exposure  times  were  as 
much  as  twice  as  long  as  those  of  tall-thin  subjects.  The  rate  of 
rectal  temperature  decrease  was  in  every  case  more  rapid  in  thm 
subjects.  For  short-heavy  individuals  the  new  raft  made  little 
difference.  For  tall'thin  subjects  it  could  prove  to  be  life  saving. 
These  results  indicate  some  shortcomings  of  physical  evaluation  and 
suggest  a  standardized  physiologic  test  procedure  to  evaluate  new 
protective  equipment.  (Author) 
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STATIC  AND  DYNAMIC  MEASUREMENTS  OF  MOTOR  VEHICLE  DRIVERS 
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ABSTRACT:  The  report  contains  the  following  information:  (1)  means, 

standard  deviations  and  percentiles  for  22  static  body  measurements 
related  to  the  normal  driving  position  on  1,033  adult  subjects,  male 
and  female;  (2)  similar  data  for  203  pregnant  females;  (3)  a  review  of 
sub-adult  anthropometry  including  the  tabular  presentation  of  four 
basic  measurements,  and  an  extensive  bibliography;  (4)  measurements  on 
100  drivers  of  functional  arm  reaches  to  117  different  points  within 
the  driver's  work  space;  (5)  an  investigation  of  the  means  ot 
presenting  functional  reach  data  from  differing  basic  reference  points 
within  the  driver's  work  space;  and  (6)  an  analysis  ot  the 
relationships  between  static  and  functional  anthropometric  data,  and 
the  methods  of  predicting  the  latter  from  the  former,  including 
specific  examples.  In  addition,  extensive  background  material  was 
presented  on  the  ways  in  which  the  above  tasks  were  achieved, 
including  design  and  use  of  eguipment,  measuring  techniques,  selection 
and  cha racteristics  of  subjects,  methods  of  data  analysis,  etc. 
(Author) 
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ABSTRACT:  This  study  was  designed  to  supplement  existing  knowledge  ot 

the  weight,  volume,  and  center  of  mass  of  segments  ot  the  human  body 
and  to  permit  their  more  accurate  estimation  on  the  living  from 
anthropometric  dimensions.  Weight,  volume,  and  center  ot  mass  ot  14 
segments  of  the  body  were  determined  on  13  male  cadavers.  Presented 
are  descriptive  statistics  of  these  variables  as  well  as  a  series  of 
regression  equations  predicting  these  parameters  from  anthropometry. 
Included  in  the  seven  supporting  appendices  are  reports  of  studies  ot 
the  mid-volume  of  segments  as  an  approximation  ot  their  center  ot 
mass,  relationships  between  standing  and  supine  anthropometry, 
postmortem  changes  in  gross  body  size,  and  comparisons  between 
densities  of  fresh  and  preserved  human  tissues.  (Author) 
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ABSTRACT:  The  report  describes  56  anthropometric  dimensions  measured 

on  the  hands  of  Air  Force  female  personnel  (Women  in  the  Air  Force, 
Nurse  Corp,  and  Biomedical  science  Corps),  aged  18-56,  Summary 
statistics  including  the  means,  standard  deviations,  ranges,  selected 
percentiles,  measures  of  distribution,  and  coefficients  of  variation 
are  presented  for  the  56  dimensions.  Also  included  are  statistical 
variations  by  age,  rank  and  Corps  within  the  sample,  a  complete 
correlation  matrix,  bivariate  tables,  and  nomographs  tor  various 
selected  combinations  of  dimensions. 
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ANTHROPOMETRY  OF  THE  HANDS  OF  MALE  AIR  FORCE  FLIGHT  PERSONNEL 
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ABSTRACT:  This  report  contains  descriptions  of  and  data  on 

anthropometric  dimensions  of  the  hands  of  148  male  Air  Force  tlig 
personnel.  Selected  dimensional  comparisons  indicate  that  this  samp 
is  representative  of  the  total  group  of  Air  Force  flight  personne 
Summary  statistics  presented  include  the  means,  standard  deviation 
ranges,  selected  percentiles,  and  coefficients  of  variation.  A1 
included  are  data  on  the  age,  rank,  major  Air  Command,  a 
commissioned  status  of  the  sample;  a  complete  matrix 
intercorrelations  among  the  anthropometric  dimensions;  bivana 
tables;  multiple  regression  equations;  and  nomographs  for  select 
combinations  of  dimensions.  A  procurement  table  for  the  U.S.  Air  For 
12-size  glove  program  revised  to  reflect  the  latest  anthropometr 
data  is  presented.  (Author) 
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AN  ANTHROPOMETRIC  SURVEY  OF  200  RAF  AND  RN  AIRCREW  AND  THE  APPLICATION 
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ABSTRACT: 

An  anthropometric  survey  of  limited  scope  was  undertaken  in  October  and 
November  1966,  involving  200  Royal  Air  Force  and  Royal  Navy  aircrew.  The  44 
measurements  taken  on  each  subject  were  mainly  those  used  in  the  drafting  of 
patterns  for  the  RAF  experimental  range  of  aircrew  functional  garments.  The 
acquired  data  were  tabulated  and  presented  in  a  form  primarily  suitable  for  func¬ 
tional  clothing  purposes.  Analysis  of  the  data  supports  the  recommendation  that 
size -rolls  for  one-piece  garments  in  which  a  good  torso  fit  is  essential  should  be 
based  on  two  direct  body  measurements,  such  as  chest  girth  and  torso  hoop, 
rather  than  include  one  or  more  indirect  measurements  like  weight  or  stature 
in  the  control  parameters. 
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ABSTRACT:  Recent  efforts  to  provide  effective  restraint  equipment  for 

crash  protection  of  infants  in  our  transportation  complex  and  to 
develop  satisfactory  flotation  equipment  for  the  little  ones  have 
revealed  that  there  is  a  lack  of  data  concerning  the  location  of  the 
c.g .  (center  of  gravity)  of  this  agp  group.  This  study  was  undertaken 
to  fill  this  gap.  Various  body  measurements  were  made  on 
approximately  135  infants  ranging  in  age  trom  2  months  to  3b  months 
and  their  c.g.  determined  from  several  body  reference  points  on  a 
specially  constructed  c.g.  machine.  Determinations  of  c.g.  locations 
were  made  tor  the  standing  position  only  (actually  supine)  and  it  was 
found  that  the  mean  distance  of  the  c.g.  above  the  crotch  tor  a 
2-«onth-old  infant  (6.0  inches)  is  very  close  to  that  for  a  full-grown 
adult  (5,9  inches).  (Author) 
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ABSTRACT:  The  anthropometric  analysis  task  of  this  study  was  concerned 
with  determination  of  5th.  50th  and  95th  percentile  leg  and  arm  reach 
measurements  within  professionally  acceptable  confidence  limits  for 
motorcycle  operators  in  a  motorcycle  seated  position.  The  approach 
that  was  used  involved  establishing  the  age  distribution  of  the  United 
States  motorcycle  operator  population  so  that  appropriate 
anthropometric  data  could  be  defined  using  presently  available 
information.  The  anthropometric  data  was  defined  using  the  age 
distribution  of  the  motorcycle  population  as  a  cross-reference  basis. 
Three  sets  of  motorcycle  anthropometric  data  were  used  to  establish 
the  leg  and  arm  reach  capability  for  short,  average,  and  tall 
motorcycle  operators.  The  anthropometric  analysis  was  carried  out, 
for  leg  and  arm  reach,  by  incrementing  the  various  limb  angles  and 
evaluating  the  leg  and  arm  reach  capabilities.  Envelopes  of  maximum 
foot  reach  of  a  motorcycle  operator  were  developed  f cr  toot  controls 
placed  at  various  distances  from  the  motorcycle  centerline.  Envelopes 
of  maximum  hand  or  arm  reach  of  motorcycle  operator  were  developed  for 
hand  controls  placed  various  distances  from  the  motorcycle  seat  top. 
(Author) 
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BUOYANCY  AND  STABILITY  CHARACTERISTICS  OF  THE  HUMAN  BODY  AND  PERSONNEL 
FLOTATION  DEVICES 
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ABSTRACT:  A  study  was  directed  toward  providing  a  tecnnical  basis 

which  to  judge  statistically  the  effectiveness  of  buoyancy  a 
stability  provided  by  personnel  flotation  devices  for  the  gener 
boatiny  population.  A  detailed  theory  of  PFD  buoyancy  and  stabiii 
has  been  formulated.  Statistical  methods  for  evaluating  the  adequa 
of  the  buoyancy  and  stability  provided  by  a  PFD  in  terms  of  fracti 
of  the  population  adequately  served  have  been  developed.  Tas 
performed  include  a  literature  search,  a  theoretical  analysis  ot  t 
problem,  a  measurements  program  on  a  limited  population  to  determi 
relevant  physical  characteristics,  a  statistical  data  analysis  progr 
to  illustrate  the  adequacy  of  added  buoyancy  and  stability  in  terms 
fraction  of  the  population  served,  and  the  design  cf  a  larger-sca 
test  and  analysis  program  to  obtain  statistically  reliable  data  on  t 
general  boating  population.  (Author) 
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VARIATIONS  OF  SPINAL  ALIGNMENT  IN  EGRESS  SYSTEMS  AND  THEIR  EFFECT 
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ABSTRACT:  Fractures  of  the  vertebral  column  constitute  a  serious  and 

undesirably  common  medical  complication  of  otherwise  successful 
ejections  from  high  performance  aircraft.  The  reported  incidence  of 
spinal  compression  fractures  attributable  to  the  ejection  forces 
exhibits  a  more  than  tenfold  variation  when  the  specific  fracture 
rates  associated  with  the  several  aircraf t-e jec ticn-sea t  systems 
currently  used  by  the  United  States  and  Allied  Armed  Forces  are 
compared.  A  variety  of  seat  design  factors  have  been  suggested  as 
having  primary  causal  importance  to  explain  the  observed  difference  in 
injury  rates*  A  study  was  therefore  conducted  to  investigate 
quantitatively  the  influence  of  seat  geometry  and  personal  eguipment 
design  factors  on  the  intrinsic  spinal  curvature  and  vector 
relationship  with  the  catapult  thrust  axis.  Fourteen  male  Air  Force 
volunteers,  encompassing  the  5-95  percentile  range  of  sitting  heights, 
were  x-rayed  while  seated  with  an  ejection  posture  in  the  F/RP-4C  and 
F-105  ejection  seat  systems.  Quantitative  roentgenometric  techniques 
were  used  to  accurately  determine  individual  vertebral  body  locations 
and  measure  absolute  differences  governed  by  seat  design  features.  The 
sizable  differences  observed  are  discussed  in  terms  of  biodyna®ic 
injury  mechanisms,  and  recommendations  for  improved  seat  design  are 
derived.  (Author) 
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THE  CONFERENCE  ON  STANDARDIZATION  OF  ANTHROPOMETFIC  TECHNIQUES  AND 
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ABSTRACT:  The 

ant  hropometric 
the  many  new 
developing  a 


conference  was  held  to  improve  the  comparability  of 
data  from  all  workers,  by  establishing  standards  tor 
dimensions  required  in  engineering  anthropology,  and  by 
terminology  that  reconciles  the  new  standards  with 


previous  usages.  In  this  effort,  the  group  selected  a  list  of 
dimensions  (though  with  dissent  on  type  and  number)  recommended  as  a 
minimum  for  all  human  biological  surveys;  and  they  chose  from  previous 
usage  a  terminological  structure  whose  form,  content  and  mode  of 
presentation  they  recommended  as  standard  practice  by  all 
ant hropometr ists.  Both  official  and  dissenting  lists  are  presented, 
and  the  terminological  structure  is  described,  with  examples.  Despite 
solid  progress  toward  a  standardized  technology  encompassing  both 
classical  and  modern  practices,  the  conference  left  numerous  points  of 


technique 

described. 


or  terminology 
(Author) 


unsettled,  some  of  which  are  briefly 
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ABSTRACT:  Tests  were  made  of  the  value  to  foot  health  of  support  in 

the  arch  and  heel  of  the  feet  of  marching  troops.  The  control  shoes. 
Army  service  shoe,  type  III,  and  combat  boots  were  compared  with 
experimental  shoes  with  a  low  heel,  and  with  those  in  wmch  steel 
shank  support  in  the  longitudinal  arch  had  been  removed.  During  the 
first  few  days  of  the  experimental  Period,  *hen  the  shoes  were  new, 
the  highest  incidence  rates  of  lesions  were  reached  tor  both  control 
and  experimental  groups.  There  was  no  essential  difference  between 
the  effect  of  the  control  an<j  experimental  shoes  on  the  toot  health  of 
marching  troops  as  evidenced  by  the  frequency,  type,  duration, 
distribution,  time  of  onset,  and  severity  (march  time  lost  due  to 
lesions)  of  the  clinical  lesions  present.  In  the  shameless  shoe 
experiment,  the  superficial  lesions  constituted  79%  of  all  lesions, 
the  deep  lesions  21%;  in  the  low-heel  experiment,  superficial  lesions 
made  up  57%  of  all  lesions.  The  most  common  lesions  were  blisters, 
erythema,  callus,  and  deep  pain.  Most  lesions  were  located  in  the 
toe,  metatarsal,  and  heel  regions.  (Author) 
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ABSTRACT:  The  report  reflects  research  on  various  phases  of  the 

dimensional  requirements  of  the  pressure  suited  man  in  the  man-machine 
system.  The  spatial  requirements  for  the  man  in  a  cockpit  or  capsule 
and  an  ejection  and  escape  mechanisms  or  wearing  clothing  as 
protection  against  hostile  environmental  factors,  such  as  heat,  cold, 
vacuum,  high  g,  and  radiation,  present  separate  problems  tor  the 
design  engineer  that  can  be  helped  effectively  with  the  applicable 
anthropological  data.  (Author) 
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ABSTRACT:  The  paper  describes  anthropological  aspects  of  a  cooperative 
program  to  create  a  ’family*  of  anthropomorphic  dummies  representative 
of  the  American  population.  The  dummies  are  for  use  in  crash-tests  to 
improve  public  safety  in  motor  vehicles.  The  anthropomorphic  dummy  is 
♦■hat  type  which  closely  approximates  a  given  percentile  level  of  the 
human  body  in  size,  form,  segment  mobility,  total  weight,  segment 
weight,  weight  distribution  and  resiliency  of  its  'flesh*  covering, 
and  is  usually  able  to  withstani  lOCG.  The  history  of  this  development 
is  briefly  sketched  from  its  beginning  in  1949.  In  the  current 
program,  the  best  available  data  have  been  chosen  tor  three  adult 
sizes:  the  95th-  and  50 th-percentile  males,  and  the  bth-percenti le 
female.  The  body-forms  being  sculptured  will  provide  a  set  .of  national 
standards  for  size,  shape  and  weight.  Future  phases  will  involve  the 
development  of  dummy  organ-masses  approximating  the  sizes  and 
vibratory  responses  of  those  in  the  living  torso.  Deficiencies  of  the 
anatomical,  anthropometric,  biomechanical  and  physiological  data  used 
for  these  body-forms  are  noted,  and  suggestions  are  made  tor 
improvement,  so  that  future  dummies  may  be  made  more  reliably 
representative  of  the  using  population.  (Author) 
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ABSTRACT:  Contents:  The  'Interface'  in  the  immediate  postsurgical 
prosthesis;  Below-knee  amputation  for  vascular  insufficiency — experie¬ 
nce  with  immediate  postoperative  fitting  of  prosthesis;  Some 
physiological  and  prosthetic  considerations  in  the  selection  of 
amputation  sites  about  the  knee;  Direct  forming  of  below-knee  PTB 
sockets  with  a  thermoplastic  material;  Human  locomotion;  Multichannel 
myoelectric  control — experimental  report;  Guidelines  for  standards  tor 
externally  powered  hands;  Hydraulic  body-powered  system  for  prosthetic 
devices;  Summary  report  on  research  and  development  in  the  field  of 
artificial  limbs;  An  In  Vivo  study  of  axial  rotation  and 
immobilization  at  the  lumbosacral  joint;  Materials  problems  in 
prosthetics  and  orthotics  design  and  development;  Limitations  of 
chimpanzees  as  subjects  in  brace  design  experiments;  Progress  report: 
selection  of  students  for  ort hotic-prosthetic  educational  programs; 
International  conference  on  prosthetics  and  orthotics  research; 
Head-shadow  effect  with  conventional  and  cross-conduction  eyeglass 
hearing  aids;  Summary  report  on  the  development  of  a  reading  machine 
for  the  blind;  Metal  molds;  Prosthetics  research  study;  Annual  suamary 
report,  activities  for  year  ended  June  30,  1969. 
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ABSTRACT:  A  mathematical  model  that  positions  and  moves  a  variable 
sized  23-pin  joint  articulated  stick-man  in  a  crewstation  environment 
is  presented.  The  model  simulates  the  motion  of  pilots  in  a  given 
cockpit  configuration  considering  gross  reach  capability  required  by  a 
task.  It  utilizes  a  non-linear  optimization  technique  to  position  and 
orient  the  joints*  analyzes  the  viewing  capability  after  the  operation 
and  detects  body  intersections  with  the  seatback  during  the  task. 
(Author) 
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ABSTRACT:  A  computerized  dynamic  man-model  is  being  developed  as  part 

of  a  contract  administered  by  the  Office  of  Naval  hesearch  (ONh) 
through  the  auspices  of  the  Joint  Army  Navy  Aircraft  Instrumentation 
Research  (JANAIR)  Program  Working  Group.  The  baseline  man-model  to  be 
developed  in  the  first  year  of  the  proposed  sii“year  program  is  a 
23- joint  articulated  link  'stick-man'.  The  anthropometric,  joint 
angular  limit,  mass,  and  visual  characteristics  used  tor  the  initial 
man-model  (BOEMAN-I)  are  listed  in  this  document.  Present  literature 
has  been  used  whenever  possible  to  provide  these  data.  Boeing 
researchers  have  supplemented  the  literature  information  to  complete 
that  needed  for  BOEMAN-I.  (Author) 
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ABSTRACT:  The  purpose  of  the  study  was  to  relate  the  body  size  of  men 

to  the  size  of  taupe  raincoat  which  provides  the  best  fit  over  both 
the  winter  service  uniform  (Army  Green)  and  the  summer  service  uniform 
(shirt  and  trousers,  khaki).  (Author) 
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analysis 
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ABSTRACT:  The  purpose  of  the  study  “as  to  determine  the  garment  fit 

and  population  coverage  of  a  proposed  size  system  of  shirt  and 
trousers,  men's/  utility,  QMC  clothing.  (Author) 
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ABSTRACT:  Knowledge  of  anthropometric  parameters  of  a  group  ot 
American  born  Macaca  mulatta  became  necessary  for  hardware  design  in 
the  course  of  an  orbiting  primate  experiment.  The  values  obtained  for 
35  anthropometric  parameters  on  23  immature  laboratory-born  monkeys 
are  presented.  These  parameters  are  classified  according  to  age  and 
sex  of  the  animals  and  graded  as  to  their  reliability  and 
reporducibil ity .  The  data  can  serve  as  baselines  for  extensive  body 
measurements  of  the  American  born  rhesus  monkeys  and  can  be  useful  any 
time  these  monkeys  are  used  in  experimental  procedures.  {Author) 
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ABSTRACT:  Contents:  The  proposed  'Decade  of  Rehabilitation'  -  N. 
Acton;  A  report  on  the  International  Prosthetics  Information  Service 
Project;  Five  years  of  wheelchair  evaluation;  Some  observations  on  the 
transverse  rotations  of  the  human  trunk  during  locomotion;  Hydraulic 
knee  controls  for  knee-level  amputations;  Some  design  aspects  of  ar. 
experimental  fluidic  control  system;  Porming  sockets  directly  on 
belov-elbov  stumps;  The  orthotic  prescription  derived  from  a  concept 
of  basic  orthotic  functions;  Anthropometric  studies  of  the  human  foot 
and  ankle;  UC-BL  dual-axis  ankle“control  system  and  UC-BL  shoe 
insert-biomechanical  considerations;  UC-BL  dual-axis  ankle-control 
system;  UC-BL  dual-axis  ankle-control  system-casting,  alignment, 
fabrication,  and  fitting;  UC-BL  shoe  insert-casting  and  fabrication; 
Socket  pressure  as  a  function  of  pressure  transducer  protrusion; 
Standards  for  ear  restorations;  Some  functional  and  hygienic 
considerations  in  facial  restorations.  (Author) 
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ABSTRACT:  The  results  of 
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an  anthropometric  survey  of  USAF  personnel 
Pressure  Suit  fitted  in  accordance  with  the 
eight  Sizing  Program  are  presented.  One 
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ABSTRACT:  Contents:  Korean  cultural  periods;  Ethnology  and  Social 

Anthropology;  Material  culture;  Linguistics;  Physical  anthropology. 
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ABSTRACT:  Contents:  Body  measurements  in  ^elation  to  work  spaces  in 

aircraft;  Statistiques  de  bicmetrie  medicale  elementaire  relatives  au 
personnel  navigant  de  l'armee  de  l'air  francaise;  Sheldon  typos  and 
success  in  flight  performance;  Adapting  the  aeroplane  to  the  pilot; 
Instrument  dials,  instrument  arrangement,  and  cockpit  design;  A 
methodology  for  instrument  display  design;  Factors  affecting  the 
validity  and  utility  of  aeromedical  research  data;  The  establishment 
of  a  longitudinal  study  of  the  medical  and  psychological  aspects  of 
the  U.S.  naval  aviator;  Somatotyping ;  Human  factors  in  aircraft 
design . 
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ABSTRACT: 
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anthropometric  effects 
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of  prolonged  high  altitude 
women  who  lived  on  the  summit 
months.  Acclimatization  to 
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were 
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was  associated  with  a  decrease  of  skinfold  thickness  and  a 
in  limb  circumference,  but  little  change  in  body  weight.  It 
was  concluded  that  these  changes  reflected  a  loss  of  subcutaneous  tat 
during  the  period  of  altitude  exposure.  Altitude  exposure  did  not 
produce  any  alterations  in  trunk  circumference  at  the  umbilicus  or 
buttocks,  but  it  did  cause  an  increase  in  the  inspiratory  chest, 
circumference  at  the  axillary  level  and  a  reduction  in  expiratory 
chest  circumference  at  the  subscapular  level.  (Author) 
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ABSTRACT:  This  report  presents  the  body  measurements  ot  684  air 

tratfic  control  trainees  enrolled  in  training  programs  conducted  at 
the  Federal  Aviation  Agency  Aeronautical  Center  at  Oklahoma  City 
between  August  12,  1960,  and  June  30,  1961.  It  includes  the  means, 

standard  deviations,  coeflicients  of  variation,  percentiles,  and 
related  statistics  of  60  standard  anthropometric  and  functional 
measurements.  The  survey  was  initiated  to  provide  adequate  criteria 
for  improving  the  workspace  design  for  the  air  traffic  controller  and 
to  provide  anthropometric  baseline  data  tor  future  biometric  and  aging 
studies  of  Air  Traffic  Service  personnel*  (Author) 


DESCRIPTORS:  (*Air  traffic  controllers.  Anthropometry),  Civil  aviation 
,  Human  engineering.  Physical  fitness.  Correlation  techniques, 
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THE  ANGLE  OF  SHOULDER  SLOPE  IN  NORMAL  MALES  AS  A  FACTOR  IN 
SHOULDER-HARNESS  DESIGN 

Civil  Aeromedical  Inst.  Oklahoma  City  Okla  (084050) 

AUTHOR:  Snow,  Clyde  C. 
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MONITOR:  FAA-AM-65-1 4 
Also  available  as  PB-169  175, 

ABSTRACT:  In  order  to  establish  criteria  for  more  comfortable 
shoulder-harness  design,  this  study  was  conducted  to  determine  the 
angle  of  slope  of  the  top  of  the  shoulders  where  poorly  fitting 
shoulder  harness  may  produce  discomfort  and,  occasionally,  functional 
impairment  through  compression  of  the  underlying  soft  tissues.  The 
mean  shoulder-slope  angle  (measured  from  the  vertical  body  axis)  of 
normal  males  based  on  this  study  of  55  Air  Traffic  Service  trainees  is 
67.5  deg,  with  a  standared  deviation  of  5.0  deg.  (Author) 

DESCRIPTORS:  (*Safety  harness.  Anthropometry),  Civil  aviation.  Human 

engineering.  Statistical  data.  Photographic  techniques.  Arms,  Muscles, 
Design,  Analysis  of  variance 
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SELECTED  ANTHROPOMETRIC  MEASUREMENTS  OF  1640  U.  S. 
OFFICER  CANDIDATE  FLIGHT  TRAINEES 

Army  Aetomedical  Research  Lab  Fort  Rucker  Ala  (404578) 
AUTHOR:  Schane,  William  P.,  Littell,  Delvin  E, ,  Moultrie* 
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TASK:  3-A-025601-A-8  19054 


ARMY  WARRANT 


Charles  G. 


ABSTRACT:  The  results  of  nine  anthropometric  measurements  conducted 
upon  1,640  u.  S.  Army  warrant  officer  candidates  are  presented.  The 
nine  measurements  were  selected  as  those  which  contribute  most  to 
aircrew  workspace  design  in  aircraft.  Comparison  of  these  data  was 
performed  against  similar  measurements  conducted  upon  flying  personnel 
in  five  separate  studies  by  other  military  services.  (Author) 

DESCRIPTORS:  (^Cockpits,  Design) ,  (*Aviation  personnel.  Human 
engineering).  Anthropometry,  Military  personnel.  Correlation 
techniques.  Measurement,  Human  engineering.  Safety,  Tables,  Regression 
analysis.  Army  aircraft 
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BODY-COMPOSITION  METHODOLOGY  IN  MILITARY  NUTRITION  SURVEYS 
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Sciences,  Washington,  D.  C. ,  Body  Composition  in  Animals  and  Man, 
p492-511,  n.d.  Pub.  no.  1598. 


ABSTRACT: 
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A  series  of  nutrition  surveys  were  carried  out  ori  troops 
military  camps  throughout  the  United  States,  under  varied 
of  temperature  and  environment  {heat,  cold,  and  altidude)  , 
troops  performing  light,  moderate,  and  heavy  physical 
The  data  include  information  on  food  intake,  body 
,  anthropometric  measurements,  maximal  work  performance, 
mical  evaluation.  Data  are  now  being  c°mpiied,  by  age 

each  military  camp  to  determine  the  interrelationships  and 
onships  existing  between  nutritional  status,  .  work 

,  and  body  composition.  (Author) 
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RSvISW  of  physiological  measurement  techniques  for  applicability  to 

SPACE  FLIGHT  CONDITIONS 
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ABSTRACT: 

Techniques  in  the  fields  of  cardiovascular  and  respiratory  function  are 
examined,  and  approaches  to  anthropometric  and  body  composition  are  discussed 
with  a  view  toward  those  techniques  which  might  be  most  useful  in  work  to  be  per¬ 
formed  in  a  manned  space  laboratory.  Rather  than  claiming  to  be  a  comprehensive 
review,  this  study  emphasizes  areas  where  the  information  to  be  gained  is  signifi¬ 
cant  but  where  techniques  available  do  not  readily  lend  themselves  to  use  in  space 
or  where  a  multitide  of  available  techniques  requires  consideration. 
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ANTHROPOMETRY  of  JAPANESE  PILOT 
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Pub  in  Reports  of  the  Aero-Medical  Lab. ,  v2  n2  Mar  62.  Distribution 
Limitation  now  Removed. 

ABSTRACT:  The  results  of  an  anthropometric  survey  of  2  J9  pilots  of  the 
Japanese  air  self-defense  force  are  presented.  The  survey  took  place 
in  the  spring  of  1961  at  five  air  bases  located  throughout  Japan. 
Sixty-two  body  dimensions  were  measured  on  each  subject  by  JASDF 
flight  surgeons.  Measurements  of  the  head,  face,  trunk,  arms,  and 
legs  were  included  for  the  purpose  of  sizing  and  designing  pressure 
suits  and  associated  protective  gear  tor  use  in  the  F-104J  weapon 
systems  program.  The  percentiles,  means,  standard  deviation,  range 
and  coefficient  of  variation  are  presented  for  each  body  measurement. 
Comparisons  with  the  1950  USAF  flying  population  are  included.  A 
detailed  description  is  given  for  each  measurement  accompanied  by 
explanatory  diagrams.  A  four-size,  height-weight  program  for  JASDF 
pilots  is  presented  for  use  by  protective  equipment  designers. 
(Author) 

DESCRIPTORS;  (* Anthropomet ry ,  Pilots),  (*Pilots,  Japan),  Japan,  Body 
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RELIABILITY  OF  MEASUREMENTS  IN  THE  PROPOSED  PHYSICAL  FITNESS  TEST  FOR 
WOMEN  MARINES 

Naval  Medical  Field  Research  Lab  Camp  Lejeune  N  C  (249600) 
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ABSTRACT:  Test-retest  coefficients  of  reliability  were  determined  for 

the  measurements  in  the  proposed  new  physical  readiness  test  for  Women 
Marines.  The  four-block  shuttle  run  was  included  for  comparison  with 
the  two-block  shuttle  run,  and  selected  anthropometric  data  were 
recorded  on  the  subjects.  The  coefficients  of  reliability  were 
satisfactorily  high.  The  tour-block  shuttle  run  gives  a  better 
distribution  of  the  data  and  a  higher  reliability  coefficient  than 
does  the  two-block  shuttle  run  and  it  is  recommended  that  the  former 
replace  the  latter  in  the  test  battery.  The  subjects  were  found  to 
have  proportionately  larger  waist  and  hip  girths  than  are  considered 
'ideal'  at  the  present  time.  (Author) 
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CLEARANCE  AND  PERFORMANCE  VALUES  FOR  THE 
TRESSURE-ULOVED  OPERATOR 
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REPT  NO:  AMRL-TR-68-24 
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TASK:  718408 

ABSTRACT:  The  report  summarizes  hand  and  arm  dimensional,  clearance, 

and  strenyth  data  of  27  adult  males  wearing  the  A/P22S-2  full-pressure 
suit.  Thirty-six  measures  were  obtained  under  each  of  three 
conditions:  bare-handed;  gloved  and  unpressurized;  and  gloved  and 

pressurized.  The  data  are  both  summarized  for  all  subjects  and 
reported  independently  by  glove  size  worn.  Uses  ot  the  data  are 
suggested  and  specific  design  values  recommended.  (Author) 

DESCRIPTORS:  (‘Pressure  suits.  Human  engineeri ng)  ,  (‘Gloves, 
Performance  tests).  Opera  tors  (Personnel)  ,  Anthropometry,  Strength, 
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ANTHROPOMETRIC  SURVEY  OF  THE  ROYAL  THAI  ARMED  FORCES 


Army  Natick  Labs.,  Mass. 
AUTHOR:  White,  Robert  M. 
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ABSTRACT;  An  anthropome 
forces  of  Thailand  was 
Body  measurements  were 
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Marine  corps,  and  330 
measurements  were  made 
have  been  analyzed  and 
of  Thai  military  pers 
values  of  height  and 
soldier  is  about  four  i 
in  weight  than  the  aver 
survey,  which  provide 
personnel,  may  be  uti 
clothing  and  equipment 
forces.  (Author) 


(040  300) 
USGRDR6906 


trie  survey  of  military  personnel  of  the  armed 
conducted  between  October  19b2  and  March  196  j. 

obtained  on  a  total  series  of  2,950  m®n, 
f  the  Royal  Thai  Army,  610  ot  the  Royal  Thai 
of  the  Royal  Thai  Air  Force.  Fifty-two 
on  each  individual.  The  anthropometric  data 
are  presented.  The  average  height  and  weight 
onnel  were  equivalent  to  the  5th  percentile 
weight  tor  United  States  soldiers.  The  Thai 
nches  shorter  in  stature  and  3u  pounds  lighter 
age  United  States  soldier.  The  results  ot  the 
information  on  the  body  size  of  Thai  military 
liZed  in  the  engineering  design  and  sizing  ot 
intended  for  use  by  the  Royal  Thai  armed 


DESCRIPTORS:  ( *An t hr o pom et ry.  Military  personnel),  (*Militaty 

personnel,  Thailand),  Body  weight.  Statistical  data.  Clothing,  Design, 
Human  engineering.  Population,  Tables 
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a  portable  test  battery  for  comparatively  evaluating  operator 

PERFORMANCE  IN  FULL-PRESSURE  SUIT  ASSEMBLIES 
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ABSTRACT:  Recommendations  for  a  portable  battery  or  tests  to  assess 

human  mobility  in  full- pressure  suits  are  presented.  The  literature 
was  reviewed  to  determine  the  types  of  instruments  and  tests  employed 
by  prior  investigators.  Task  analyses  were  performed  on  three 
advanced  vehicles  to  determine  the  body  member-movement  families  most 
frequently  involved.  A  set  of  tests  and  measurements  is  suggested  for 
those  member-movement  families  found  to  be  most  frequently  involved  in 
advanced  flight*  Necessary  future  steps  tor  realizing  the  portable 
battery  are  suggested.  The  test  battery  recommended  includes  the 
Purdue  peg  Board  for  finger  dexterity,  a  specially  designed  apparatus 
for  the  strength  of  various  body  movements,  a  single  dimension 
tracking  task  for  various  coordination  tests,  a  Leighton  Flexometer, 
and  direct  measurement  devices  for  range  of  movement  and  static 
anthropology  measurements.  (Author) 

DESCRIPTORS:  (*Pressure  suits.  Performance  (Human) ) ,  Test  methods.  Test 
equipment.  Human  engineering.  Jet  fighters.  Lunar  craft.  Mobility, 
Portable,  Tracking,  Puls®  rate.  Anthropometry 
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A  DEVELOPMENT  IN  COCKPIT  GEOMETRY  EVALUATION 
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AUTHOR:  Hickey,  Leo  F.,  Springer,  Wayne  E.,  Cundari,  Francis  L. 

55  95  J  3  FLD:  1C,  5E  US  GRDR6  906 
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ABSTRACT:  The  overall  problem  of  cockpit  evaluation  is  discussed. 

Within  this  context,  the  specific  problem  of  cockpit  geometry 
evaluation  is  explored.  Known  methods  for  evaluating  geometry  (the 
physical  layout  of  the  entire  cockpit  complex-displays,  controls, 
seats,  personal  equipment,  windshield/canopy ,  interior  surface  shape, 
openings  tor  ingress  and  egress)  are  summarized.  Their  advantages  and 
disadvantages  ate  presented.  The  application  of  modeling  techniques 
that  take  advantage  of  computer  capability  to  improve  geometry 
evaluation  is  discussed.  A  research  program,  in  prograss,  directed 
toward  the  full  development  of  a  computerized  model  of  tne  physical 
aspects  of  flight  crewmen  and  any  cockpit  configuration  is  presented 
in  some  detail.  (Author) 
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ANTHROPOMETRY  and  temporo-spatial  environment 
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engineering.  Isolation,  Pressure  suits.  Spacecraft  environments 

N69-12599  CFSTI  Prices:  PCS6.00  MF$0.95 

ABSTRACT: 

Anthropometry  and  the  aerospace  environment  are  analyzed  in  relation  to 
workspace  factors,  confinement,  isolation  and  sensory  deprivation,  and  activity 
cycles.  The  use  of  percentile  as  opposed  to  average  or  mean  values  in  anthro¬ 
pometric  data  is  emphasized.  Body  dimensions  of  U.  S.  males  and  Air  Force  fly¬ 
ing  personnel  are  summarized,  with  detailed  tables  of  anthropometric  data  of 
astrounauts.  Increases  in  body  dimensions  from  clothing  are  analyzed  followed 
by  an  anthropometric  study  of  pressure  suit  design.  Division  of  workspace  into 
functional  compartments  is  considered. 
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MUSCLE  STRENGTH,  FLEXIBILITY,  AND  BODY  SIZE  OF  ADULT  MALES 
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Availability:  Pub.  in  The  Research  Quarterly,  v37  n3  pJB4-392  Oct  66. 

ABSTRACT:  Four  measures  ot  muscle  strength,  two  measures  ot 

flexibility,  30  anthropometric  measures  (both  direct  and  indirect), 
and  thp  somatotypes  of  45  male  subjects  were  obtained  and  the 
interrelationships  among  these  measures  investigated.  A  low  but 
statistically  significant  correlation  was  found  between  nip  flexion 
strength  and  the  range  of  motion  of  hip  extension-flexion;  however, 
this  was  the  only  strength  measurement  to  correlate  significantly  with 
the  flexibility  measurements.  Many  statistically  signiticant  (p  = 
.05)  correlations  were  found  between  the  anthropometric  and  the 
strength  measurements,  but  none  between  the  anthropometric  and  the 
flexibility  measurements.  The  only  somatotype  component  to  correlate 
significantly  with  the  measures  of  muscle  strength  was  mesomorphy;  the 
correlations  between  the  somatotype  components  and  the  measures  ot 
flexibility  were  insignificant.  (Author) 
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DEP.MATOGLYPHICS  OF  CENTRAL  ASIAN  PEOPLES  ( DERM  ATOGLI F I K  A  NARODOV 
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Trans.  from  International  congress  on  Anthropology  and 
(no.  7)  n.p.,  n.d.,  Papers,  by  David  L.  Wood. 
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ANTHROPOMETRY  OF  THE  HUMAN  EAR  (A  PH CTOG R AMMET RIC  STUDY  OF  USAF  FLIGHT 
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ABSTRACT:  A  technique  was  developed  that  enables  precisely  specified 

ear  dimensions  to  be  measured  directly  from  PhotoMetriC  slides. 
Summary  statistics  for  each  of  the  various  ear  dimensions  are 
presented  for  a  sample  of  500  subjects  randomly  chosen  from  a  total 
series  of  223b  photographic  slides  collected  during  the  1957 
Authropometric  Survey  of  USAF  Male  Flying  Personnel.  Regression 
equations  for  predicting  the  various  ear  dimensions  from  Ear  Length 
and  Ear  Breadth  are  presented.  A  complete  intercorrelation  matrix  for 
all  variables  studied  in  this  research  is  also  shown.  The  reliability 
and  objectivity  of  the  technique  are  discussed.  (Author) 
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ABSTRACT:  Contends:  Introduction  and  statement  of  the  problem;  Review 
of  related  literature;  Surface  area  determination;  Direct  methods; 
Mor.ophotogrammetric  methods  —  selection  and  layout  of  equipment, 
arrangement  and  pose  of  the  subject,  review  ot  moncphotog rammetnc 
methods;  Stereophotogrammetnc  methods  --  selection  and  layout  of 
equipment,  arrangement  for  stereophotogrammetnc  approach;  Body  volume 
determination;  Methods  used  in  present  investigation  —  the  analog 
stereophotogrammetric  approach,  experiments  and  tests,  the  analytical 
approach. 
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ABSTRACT:  Ag«  physiology  is  an  important  component  ot  the  curriculum 

on  human  physiology.  This  report  presents  basic  patterns  and  tacts  on 
the  structure  and  functions  of  the  body  of  school  age  children. 
Particular  attention  is  paid  to  the  physiological  basis  ot 
consciousness,  unity  of  the  higher  neural  activity,  and  the  psyche. 
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ANTHROPOMETRIC  SURVEY  OF  THE  ARMED  FORCES  OF  THE  REPUBLIC  OF  VIETNAM 
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AUTHOR:  White,  Robert  M. 
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ABSTRACT:  An  anthropometric  survey  of  military  personnel  of  the 

Republic  of  Vietnam  was  conducted  between  28  May  and  1  July  1963. 
Body  measurements  were  obtained  on  a  total  series  of  2,129  aien 
consisting  of  1,225  of  the  Army,  299  of  the  Navy,  301  of  the  Marine 
Corps,  and  304  of  the  Air  Force.  Fifty-one  measurements  were  made  on 
each  individual.  The  anthropometric  data  were  analyzed  and  are 
presented  in  this  report  in  the  form  of  statistical  values.  It  was 
found  that  the  50th  percentile  value  for  the  stature  of  Vietnamese 
military  personnel  is  equivalent  to  the  2nd  percentile  value  tor 
United  States  soldiers,  while  the  50th  percentile  .value  tor  the  weight 
of  Vietnamese  is  less  than  the  1st  percentile  value  for  United  States 
soldiers.  The  average  Vietnamese  is  about  5  inches  shorter  in  stature 
and  43  pounds  lighter  in  weight  than  the  average  United  States 
soldier.  The  results  of  the  survey  may  be  utilized  in  the  engineering 
design  and  sizing  of  clothing  and  equipment  intended  tor  use  by  the 
Armed  Forces  of  the  Republic  of  Vietnam.  (Author) 
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ABSTRACT:  The  placement  of  the  aircraft  instrument  panel  has  been 

governed  by  the  1947  recommendations  of  the  Armed  Forces-NRC  Vision 
Committee.  This  distance,  28  inches  from  eye  to  panel,  is  not  always 
compatible  with  present-day  aircraft  designs.  A  criterion  tor 
determining  the  placement  ot  the  instrument  panel  is  developed  and  the 
maximum  allowable  eye-to-panel  distance  is  given  in  this  paper. 
(Author) 
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ABSTRACT:  There  have  been  nUraerous  instances  in  which  small  children 
have  been  thrown  out  over  the  top  of  the  seat  belt  in  rough  air  and 
airline  crashes,  indicating  that  the  present  seat  belt  is  not  a 
satisfactory  restraint  device  for  children  2  to  10  years  old.  Data 
defining  the  location  of  the  center  of  gravity  of  children  of 
different  ages  in  the  sitting  position  have  not  been  available  and  are 
urgently  needed  to  serve  as  a  basis  for  developing  an  improved 
restraint  system  for  children.  To  supply  these  data  tor  design 
requirements  approximately  1,200  children  (a9es  5  to  18)  were  Dalanced 
on  a  specially  designed  center-ot-gravity  machine  in  sitting  and 
standing  positions.  The  center  of  gravity  of  small  children  in  the 
standing  position  will  be  most  useful  in  the  design  or  flotation 
equipment.  This  study  sho«s  that  the  center  of  gravity  for  small 
children  sitting  in  an  airline  seat  is  located  roughly  5  in.  above  tne 
seat  belt  and  explains  why  children  slip  out  over  the  seat  belt  during 
crash  decelerations,  complete  data  of  location  of  centers  of  gravity 
along  with  anthropometric  data  of  the  children  studied  are  presented. 
(Author) 
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ABSTRACT:  Anthropometric  and  equipment  evaluation  surveys  ot  the 

military  personnel  of  the  Republic  of  Korea  were  conducted  between  May 
and  November  of  1965,  Body  measurements  and  equipment  evaluation  data 
were  obtained  on  a  series  of  3,747  men  (3,249  Army,  190  Air  Force,  141 
Navy,  and  167  Marine) .  Fifty-nine  body  measurement  and  twenty 
equipment  evaluation  measures  were  made  on  each  individual. 
Procedures  and  supporting  equipment  were  developed  during  the  course 
of  the  project  which  permitted  the  collection  of  more  data  with 
greater  accuracy  in  less  time  and  with  greater  statistical 
int er pretability  than  in  any  other  anthropometric  survey  of  record. 
Of  the  59  body  measurements  taken  from  Korean  soLdiers,  39  were 
directly  comparable  with  data  which  had  been  previously  collected  from 
U.  S.  troops.  The  differences  between  means  of  the  two  samples  were 
statistically  significant  for  30  of  the  measures.  The  means  of  data 
from  II.  S.  troops  exceeded  those  of  Korean  soldiers  on  33  of  the 
measures,  indicating  larger  physical  size  in  almost  all  dimensions. 
Korean  troops  expressed  themselves  on  the  question:  'Insofar  as  'fit' 

is  concerned,  the  (equipment)  supplied  by  the  U.  S.  Army  is  . '  on 

a  seven-point  continuum  ranging  from  'excellent'  to  'very  poor.' 
Respondents  filled  out  a  questionnaire  containing  general  statements 
described  above  as  well  as  more  specific  items  relating  to  grasping, 
reaching,  and  positioning  the  equipment  insofar  as  comfort  and 
effectiveness  were  concerned.  Subjects  rated  the  smaller,  lighter 
equipment  favorably  with  respect  to  ease  of  handling,  and  reported 
considerable  difficulty  using  larger  weapons  and  equipment.  (Author) 
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physical  development  of  school  children  (8-14  years  of  age)  of  thf 
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ABSTRACT:  Children  can  develop  equally  well  both  : 

the  north  if  they  are  provided  with  rational  care  < 
hygienically  based  conditions  of  life  and  nutr: 
improving  the  physical  development  of  the  transpol; 
it  is  essential,  in  our  view,  to  (a)  contim 
profound  efforts  aimed  at  eliminating  the  unfavorab] 

(b)  implement  in  a  more  decisive  and 
sanitation-hygienic  measures  directed  at  the  ratioi 
the  school  and  home  environment,  and  (c)  reconsid* 
commencement  and  termination  of  studies  and  set  up 
in  accordance  with  local  conditions.  To  this  end, 
attract  large  groups  of  medical  and  pedagogical  \ 
the  community  of  the  oblast*  as  a  whole.  The  urg« 
problems  connected  with  furthering  the  physical  development  of  school 
children  in  the  Far  North  is  increasing  commensurately  with  the 
tempestuous  development  of  these  regions. 
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ABSTRACT:  A  plan  was  developed  to  secure  as  many  foot  measurements  as 
seemed  necessary  for  the  definition  of  the  variety  or  foot  sizes  and 
shapes,  on  a  sufficient  number  or  subjects  to  be  representative  of  the 
young,  male  population  of  the  Army.  The  slection  of  the  appropriate 
measurements  was  made  on  the  basis  of  the  experience  accumulated  by 
the  Laboratory,  and  modified  in  accordance  with  suggestions  offered  by 
the  Quartermaster  representatives,  shoe  and  last  manufacturers,  an 
orthopedist,  and  an  anthropologist.  Special  effort  was  made  to  select 
ana  define  the  dimensions  to  be  measured  in  such  a  way  that  the 
position  of  each  in  space  could  be  described.  Accordingly,  in 
general,  all  length  and  breadth  measurements  are  referred  to  a  set  of 
rectilinear  cordinates  by  orienting  the  foot  prior  to  measuring,  and, 
wherever  necessary,  measurements  are  referred  to  definable  landmarks 
on  the  foot  surface  or  at  a  standard  distance  from  some  constant 
reference  point.  Accordingly,  the  measurements  are  not  in  every 
instance  those  in  current  use  by  the  shoe  trade.  (Author) 
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SUGGESTED  MODIFICATIONS  in  THE  TURRET  of  the  Mb  A 1  TANK  TO  IMPROVE 
GUNNER-COMMANDER'S  POSITION,  USE  OF  SIGHTS  AND  OPERATION  OF  CONTROL 

Army  Medical  Research  Lab  Fort  Knox  Ky  (039650) 

AUTHOR:  Roberts,  Lester  B. 
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ABSTRACT:  Space  limitations  in  the  turret  of  the  M5A1  tank  are  such 
that  completely  adequate  man  clearance,  based  upon  the  full  range  of 
anthropometric  measurements  of  personnel,  cannot  be  obtained.  A 
certain  amount  of  restriction  must  be  accepted.  A  study  of  tne 
spatial  arrangements  of  seats,  controls,  etc.,  in  the  present  tank 
suggests,  however,  that  improvements  can  be  secured  without 
interfering  with  basic  functions  of  the  vehicle.  in  order  to 
demonstrate  the  possibility  of  such  changes  from  the  standpoint  of 
space  requirements  and  to  determine  the  degree  of  improvement  which 
may  be  obtained,  modifications  were  made  in  an  M5A1  tank  which  at'e 
described  in  this  report. 
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HOMAN  FACTORS  EVALUATION  OF  BODY-SUPPOPTED  AIRCREW MAN' 3  BUTTOCKS  ANP 
CROTCH  PROTECTIVE  UNITS:  (COMPARISONS  OF  TWO  HEIGHTS  OF  CROTCH 
PROTECTOR  AND  THREE  SUSPENSION  SYSTEMS) 

Army  Natick.  Labs  Mass  Pioneering  Research  Div  (4UU9JJ) 

Technical  rept. 

AUTHOR:  Burse,  Richard  L. 
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ABSTRACT:  The  research  described  was  an  evaluation  ot  body-supported 

aircrewmen' s  buttocks  and  crotch  protective  units  in  which  two  heights 
of  crotch  protector  and  three  different  suspension  systems  were 
compared  with  respect  to  fit,  comfort,  ease  of  use,  estimated  length 
of  time  the  system  could  be  used  and  the  adequacy  ot  several 
dimensions  of  the  protective  units.  In  general,  both  types  of 
protective  units  and  all  three  suspension  systems  were  ejually 
satisfactory.  One  type  of  suspension  system  and  one  height  ot  crotch 
protector  were  significantly  easier  to  use,  however,  while  both  crotch 
protectors  were  too  wide.  Subjects  desired  that  the  longer  crotch 
protector  be  shortened  and  the  shorter  crotch  protector  be  lengthened 
to  approximately  the  same  length.  This  desired  change  apparently  was 
based  on  factors  other  than  physical  discomfort.  (Author) 
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ABSTRACT:  Body  composition  determinations  were  made  on  404  adult  men 
by  uso  of  a  volumetric  method.  The  testing  of  a  proposed  nomogram  tor 
estimation  of  body  volume  from  height  and  weight  revealed  the  chart  to 
be  biased  for  adult  men.  Body  volume  was  found  to  correlate  well  with 
body  weight  (correlation  coefficient  of  .996),  Body  volume  of  man  in 
liters,  V,  may  be  estimated  from  body  weight  in  kilograms,  w,  by  using 
the  formula:  V  =  -4.7573  ♦  1.0 153  W.  The  ideal  weiqht  given  on  the 
USAF  standard  weight  table  was  found  to  have  a  correlation  coefficient 
of  only  .672  with  calculated  percent  body  tat.  (Author) 
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DEV ELOPKENT  OF  A  COMBAT  BOOT  LAST  FOR  THAI  AND  VIETNAMESE  MILITARY 
FORCES 
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ABSTRACT:  The  report  covers  Phase  ii  of  work  accomplished  by  the  9.  S. 
Army  Natick  Laboratories,  Natick,  Massachusetts  under  Advanced 
Research  Project  Agency  (ARPA)  Order  No.  267,  Amendment  11  on  'The 
Development  of  a  Combat  Boot  Last  for  Thai  and  Vietnamese  Military 
Forces.'  The  program  *as  a  joint  venture  conducted  with 
anthropometric  data  on  Thai  and  Vietnamese  feet  originating  at  the 
Natick  Laboratories,  and  preliminary  tests  of  lasts  and  footwear 
models  developed  from  this  study  by  Jones  and  Vining,  Inc.,  Brockton, 
Massachusetts.  The  Project  Officer  on  this  program  from  the  Natic* 
Laboratories,  and  the  representative  from  Jones  and  Vining,  Inc.,  were 
in  Thailand  and  Vietnam  frcm  24  March  to  24  April,  1965  at  which  time 
they  conducted  fit  and  wear  tests  of  combat  boots  manufactured  over 
the  newly-developed  last.  The  tests  showed  that  99  percent  of  the 
Vietnamese/Thai  military  personnel  could  be  adequately  fitted  using 
the  new  last  with  minor  modifications,  which  were  made.  Models  and 
equipment  to  fabricate  the  boots  were  provided  to  Thailand  and 
Vietnam,  U.  S.  Military  Assistance  Command.  (Author) 
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BODY  SEGMENT  PARAMETERS 
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ABSTRACT:  The  procedures  outlined  provide  suitable  results  tor  body 

segment  parameter  determinations  where  these  are  desired  on  the 
population  for  which  the  study  was  conducted.  The  data  may  be  used  on 
other  populations  but  must  be  applied  with  judgment.  The  techniques 
which  were  developed  for  determining  body  segment  parameters#  should 
be  used  for  determining  these  parameters  on  other  age  groups  and  where 
there  are  distingu isable  differences  in  body  configuration.  Tnese 
body  parameters  and  the  variations  therein  should  have  important 
clinical  implications  in  the  functional  restoration  ot  the  Physicaliy 
disabled.  They  should  provide  clues  for  improvement  of  the  design  ot 
assistive  devices,  prostheses  and  orthoses  and  also  provide  an 
additional  means  for  following  the  progress  the  therapy  prescribed  in 
other  pathophysiological  situations. 
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ANTHROPOMETRY  OF  THE  LATIN- AM  ER ICAN  ARMED  FORCES 


Army  Tropic  Test  Center  Fort  Clayton  Canal  Zone  (U42290) 

Research  rept. 

AUTHOR:  Dobbins*  D.  A.*  Kindick,  C.  M. 

3612H1  FLD:  6N  USGRDR  67 17 

May  67  71  p 

REPT  NO:  RR-10 

PPOJECT:  DA-1L013001  A91  A*  T ECOM-9- 6-U069 
MONITOR:  18 

ABSTRACT:  The  U.S.  Army  Tropic  Test  Center  made  anthropometric 

measurements  of  a  sample  of  Latin- American  military  personnel  in  the 
Canal  Zone  from  September,  1965  to  September  1966.  A  total  of  7JJ 
trainees  were  measured — 600  airmen  at  the  USAF  Inter-American  Air 

Force  Academy  and  133  army  personnel  at  the  US  Army  School  of  the 

Americas.  Eighteen  Latin-Amer ican  countries  are  represented  in  the 
sample.  The  average  age  for  the  sample  was  23  years,  average  height 
was  65.5  inches,  and  average  weight  140  pounds.  Percentiles  and 
ranges  for  76  physical  measurements  are  presented,  including  isometric 
strength  and  hand-grip  measures.  Reliability  coefficients  for 

strength  measurements  ranged  from  .73-.B7.  Comparisons  with  Thai  and 
U.S.  personnel  showed  that  the  Latin-Ametican  sample  was  intermediate 
between  the  two  on  most  physical  dimensions,  however,  the  Latin 
Americans  were  much  closer  in  size  to  the  Thai  than  to  U.S.  military 
personnel.  photographs  illustrating  various  body  builds  are  shown* 
(Author) 

DESCRIPTORS:  (*Military  personnel,  *Anthropometry)  ,  Latin  America, 

Strength,  Body  weight.  Clothing,  Physical  fitness 

AD-654  762  CFSTI  prices:  PCJ6.00  MFSU.95 


BODY  COMPOSITION  OF  A  MILITARY  POPULATION  FT.  CARSON  1963.  I.  BODY 
DENSITY,  FAT,  AND  POTASSIUM  40 


Army  Medical  Research  and  Nutrition 
Final  rept. 

AUTHOR:  Krzywicki,  Harry  J. ,  Chinn, 
2842E2  FLD:  6  TAB6701 

22  Jul  66  22 p 

REPT  NO:  USAMKNL-296 
PROJECT:  5011-6.11.4501.1 
MONITOR:  18 


Lab.  ,  Denver, 


Kenneth  S.  K. 


Colo. 


(0.19  600) 


ABSTRACT:  Body  volumes  were  measured  on  97  soldiers  between  the  ages 
of  17  -  52  years  by  water  displacement  volumetry  and  corrected  tor 
respiratory  gas  by  a  nitrogen  washout  technique.  Total  body  potassium 
40  was  measured  by  a  Nal  crystal  low  level  gamma  radiation  counter. 
The  subjects  were  grouped  into  5  year  age  increments  and  compositional 
changes  were  noted  to  occur  in  per  cent  body  fat  and  quantity  of  body 
potassium  present.  Body  density  decreased  , with  age  reflecting  an 
increase  in  body  fat.  Total  body  potassium  decreased  with  a9e.  Both 
parameters  varied  independent  of  body  weight  and  appear  age  dependent. 
Eight  additional  obese  subjects  were  found  to  have  the  lowest  body 
density  and  total  body  potassium  values  (gm  K/kg  body  weight) . 
Effective  ranking  of  body  fat  burden  of  populations  was  demonstrated 
by  body  volumetry  and  age  differences  were  noted  from  potassium  40 
counting.  A  correlation  coefficient  of  r  =  0.731  was  demonstrated 
between  body  density  and  body  potassium  (gm  K/kg  body  weight). 
(Author) 
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ABSTRACT:  The  research  study  is  intended  to  aid 

realistic  criteria  for  size  and  weight  of  industrial 
and  weight,  objective  and  subjective  factors  that  potentially  affect 
human  weight-lifting,  and  proper  approach  to  the  design  of  industrial 
loads  are  discussed.  Additional  programs  of  investigation  that  would 
clarify  other  aspects  of  the  problem  are  outlined.  This  study  examined 
the  interaction  of  two  variables — weight  and  width--ot  one — handled, 
symmetrical  boxes  that  a  sample  of  30  adult  males  were  able  to  lift 
from  the  floor  to  a  table  30  inches  high.  No  carrying  was  invvolved. 
The  subject  sample  was  chosen  to  be  a  reasonable  representation  by 
height  and  weight  of  the  u.  S.  Air  Force  Population.  All  lifts  were 
made  with  the  preferred  hand  under  ’ideal1  laboratory  conditions.  Box 
width  was  varied  from  6  to  32  inches.  The  maximum  weight  of  box  that 
subjects  were  able  to  lift  varied  linearly,  but  inversely,  with  the 
width  of  the  box.  From  this  sample,  the  maximum  weight  that  95%  of  the 
population  would  be  able  to  lift--but  not  necessarily  carry — can  be 
expressed  by  a  linear  equation:  Y  =  60  -X,  were  y  is  the  weight  (m 
pounds)  of  the  package  to  be  lifted  and  X  is  the  width  (in  inches) . 
The  numerical  values  of  this  formula  provide  a  recommended  upper  limit 
on  the  design  of  industrial  or  military  equipment  which  must  be  lifted 
under  ideal  conditions.  It  the  expected  conditions  of  use  are  less 
than  ideal,  or  if  carrying  for  appreciable  distances  is  likely  to  be 
necessary,  reasonable  reductions  in  weight,  or  size,  or  both  should  be 
made  by  the  manufacturer.  (Author) 
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ABSTRACT:  Fourteen  flexibility  measurements,  63 
anthropometric  measurements,  and  the  somatotypes 
mean  age  of  19.0  years#  were  obtained  in  ore 
relationships  between  flexibility  and  anthtoponu 
anthropometric  measurements  and  sematotypes,  and  flexibility  and 
somatotype.  The  correlations  between  the  flexibility  measurements  and 
the  anthropometric  measurements  were  low  and  mostly  insignificant. 
Body  fat,  as  measured  by  skmtold  calipers,  yielded  fairly  high 
significant  negative  correlations  with  the  flexibility  measurements. 
The  correlations  between  the  flexibility  measurements  and  somatotype 
were  insignificant.  Generally  high  correlation  coefficients  were 
obtained  between  the  anthropometric  measurements  and  somatotype. 
(Author) 
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HUMAN  BODY  DENSITY  AND  FAT  OF  AN  ADULT  MALE  POPULATION  AS  MEASURED  By 
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ABSTRACT:  Body  volume  was  measured  on  14  male  adults  at  7  intervals 

during  a  24  hour  period  using  a  water  displacement  technique.  The 
variation  in  body  densities  fell  within  the  accepted  limits  of  error 
propagated  by  the  technique.  Body  densities  were  also  performed  on 
173  male  adults  ranging  between  the  ages  of  17-69.  Values  were 
effectively  ranked  in  terms  of  age  and  body  tat,  demonstrating  a 
continued  increase  in  body  fat  with  an  increase  in  age.  These  values 
were  independent  of  body  weight.  The  human  body  volumeter  is  a 
simple,  rapid  and  effective  device  which  compares  favorably  with  the 
underwater  weighing  technique  for  estimating  body  density  in  large 
populations.  The  precision  for  estimating  body  tat  is  <-0.488  kg  when 
the  residual  lung  volume  is  measured  but  is  reduced  to  1 . b2  kg  when 
the  volume  is  estimated.  (Author) 
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A  STUDY  OF  THE  INTERRELATIONSHIPS  OF  PSYCHOLOGICAL  AND  PHYSIOLOGICAL 
MEASURES  ON  SUBMARINE  ENLISTED  CANDIDATES:  I.  HISTORY,  EXPERIMENTAL 
DESIGN,  AND  STATISTICAL  TREATMENT  OF  DATA 
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ABSTRACT:  Some  330  physiological  and  psychological  measures  were 

obtained  on  a  population  of  120  submarine  enlisted  candidates.  The 
purpose  and  background  of  the  main  problem  (that  ot  making  the 
submarine  selection  program  more  objective)  is  presented,  and  current 
screening  measures  are  discussed  together  with  additional  indices 
included  for  purposes  of  comparison.  The  330  measurements  were 
subdivided  into  logical  subject  matter  fields  and  factor  analyzed. 
Areas  covered  included  physical  fitness  tests,  urinary  17-ketosteroid 
and  androgen  output  and  stress  tolerance,  psychiatric  interview, 
Rorschach,  physical  characteristics,  anthropometric  and  somatotypiny 
data,  blood  data  and  psychological  tests.  This  paper  is  designed  to 
facilitate  reading  of  later  reports  in  the  series,  and  to  this 
purpose,  a  detailed  discussion  of  the  nature  of  the  correlation 
coefficient  and  the  technique  of  factor  analysis  is  included  in  the 
appendix  material. 
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SELECTED  FACIAL  MEASUREMENTS  OF  CHILDREN  FOR  OXYGEN-MASK  DESIGN 
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ABSTRACT:  Requirements  for  desing  of  oxygen  masks  and  other  equipment 

for  effective  protection  of  children  in  high-altitude  tlight 
necessitate  a  new  f aci al- “easureme nt  series.  A  program  to  meet  this 
demand  was  initiated  to  (1)  select  a  basic  set  of  standard 
measurements,  (2)  define  and  standardize  new  measurements  of  specific 
structural  features  based  on  well-defined  or  established  anatomical 
landmarks,  (3)  conduct  a  series  of  surveys  on  selected  representative 
children  of  all  ages,  and  (4)  determine  significant  dimensional  ranges 
of  facial  structures  for  use  as  standardized  design  criteria.  The  new 
series  provides  1C  standard  and  H  new  facial  measurements,  all  of 
which  are  dimensionally  related  to  other  common  measuring  points  to 
permit  a  comparison  with  other  series  cf  facial  measurements.  This 
survey  is  based  upon  a  selected  population  of  97B  Caucasian  subjects 
of  ages  1  month  through  17  years.  The  number  of  subjects  in  each  age 
and  sex  group  was  controlled  to  assure  constant  sample  distribution 
throughout  the  series.  A  continuation  of  this  suty  is  proposed  to 
include  representative  populations  for  both  the  Negro  and  Mongoloid 
types.  (Author) 
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ABSTRACT:  In  a  preliminary  study  of  non  vest lbular  sources  of 
in  the  postural  equilibrium  functioning  of  a  group  of  tni 
males,  twenty-eight  of  thirty-eight  selected  measures  were  sh 
related  to  one  or  another  of  three  postural  criteria.  Ou 
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ABSTRACT:  The  Pensacola  Thousand  Aviator  Study  began  in  iy40  with  the 

examinations  of  1056  student  aviators  and  flight  instructors  on  a 

physiological,  psychological,  and  socio-economic 
Follow-up  examinations  on  the  group  were  conducted  in 
and  1963.  During  the  1963  follow-up,  smoking  history 
on  675  subjects  was  obtained  by  questionnaire  and 
interview,  together  with  concurrent  data  from  clinical 
laboratory  tests,  anthropometry,  and  personal  history 
Two  smoking  variables  were  created.  Cigarette  Amount  (CA) 
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and  Cigarette  Years  (CY) ,  each  on  a  scale  of  1  to  5  points.  Fron  the 
concurrent  data,  62  variables  were  selected  tor  relevance  and  general 
interest  to  be  examined  in  relation  to  smoking.  Twenty-tour  ot  the 
variables  had  significant  correlations  (p  .05)  with  CA,  and  16  showed 
significant  relationships  to  CY.  Findings  are  related  briefly  to 
previous  research,  and  problems  of  cause-effect  isolation  are 
mentioned.  It  is  concluded  that  results  in  general  support  previous 
findings  on  smoker-nonsmoker  differences.  Contributions  ot  the  study 
in  delineating  areas  of  research  for  longitudinal  investigation  are 
discussed.  (Author) 
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ABSTRACT: 

During  the  1963  follow-up  examination  in  the  Pensacola  Thousand  Aviator 
Study,  smoking  history  information  was  obtained  by  questionnaire  on  675  subjects. 
Concurrent  data  were  collected  from  clinical  examinations,  laboratory  tests,  an¬ 
thropometry,  and  personal  history  variables.  Two  smoking  variables  were  crea¬ 
ted.  Cigarette  Amount  (CA)  and  Cigarette  Years  (CY),  each  on  a  scale  of  1  to  5 
points.  From  the  concurrent  data,  62  variables  were  selected  for  relevance  and 
general  interest  to  be  examined  in  relation  to  smoking.  Twenty-four  of  the  62 
variables  had  significant  correlations  with  CA  and  16  showed  significant  relation¬ 
ships  to  CY.  Findings  are  related  briefly  to  previous  research,  and  problems 
of  cause-effect  isolation  are  mentioned.  It  is  concluded  that  results  in  general 
support  previous  findings  on  smoker -nonsmoker  differences.  Contributions  of 
the  study  in  delineating  areas  of  research  for  longitudinal  investigation  are  dis¬ 
cussed. 
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ABSTRACT:  The  investigation  measured  the  speed  with  which  subjects  can 
crank  a  hand  wheel  at  different  positions  on  a  vertical  surface. 
Eleven  male  subjects  were  used.  During  *11  tests,  the  subjects  wore 
seated  in  a  st raight- backed  chair  whcse  back  was  24  in.  from  the 
vertical  surface*  Test  positions  were  spaced  at  4-in.  intervals 
vertically  and  horizontally  and  covered  a  total  area  of  44  in. 
(vertically)  and  40  in.  (horizontally) .  In  general,  the  areas  of  best 
performance  for  the  left  hand  were  higher  on  the  vertical  surface  than 
similarly  rated  areas  for  the  right  hand, 
maximum  performance)  for  each  hand  are  below 
side  of  the  body  mid-line  as  the  hand 
performance  at  all  test  positions  is 
relationships  were  found  between  cranking  performance  and  certain  body 
dimensions  of  operators.  (Author) 
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ABSTRACT:  Five  chimpanzees  (two  immature  of  each  sex  and  one  adult 

male)  were  trained  for  testing  of  elbow  tlexion  strength.  Resulting 
scores  were  compared  with  those  of  seven  young  (20  to  37  years)  adult 
human  males.  The  apes  mainfested  a  2-1/2  fold  superiority  by 
body-weight  and,  sex  and  age  equivalent,  an  appreciable  superiority  by 
brachial  cross-sectional  area.  (Author) 
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ABSTRACT:  When  studying  various  questions  pertaining  to  building 

design  and  equipment  units  the  necessity  of  an  exact  knowledge  of  the 
dimensions  of  the  human  body  at  rest  and  in  motion  constantly  recurs. 
In  the  course  of  such  studies  an  inventory  of  the  literature 
comprising  928  different  articles  on  body  measurements  was  completed. 
The  majority  come  from  the  four  groups  most  interested  in  such 
measurements,  namely  military  organizations,  researchers  of 
race-biological  problems,  ready-made  clothing  manufacturers  and 
motor-car  manufacturers.  in  addition  to  bibliographical  particulars, 
data  of  statistical  interest,  such  as  number  and  type  of  persons 
tested,  sample  and  standard  deviation  of  body  dimensions  are  presented 
in  tabular  form.  Summaries  are  also  given  for  most  of  the  papers.  In 
one  table  the  material  has  been  divided  into  two  main  categories: 
'The  Human  Being'  and  'The  Dwelling*.  The  former  comprises 
anthropological  and  functional  dimensions  etc.  and  the  later  deals 
with  furnishings,  free  surfaces,  space  and  studies  of  dwelling-habits. 
(Author) 
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ABSTRACT:  There  have  been  numerous  instances 
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SPACE  SUIT:  DETERMINATION  OP  THE  GEOMETRY  AND  MINIMUM 
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ABSTRACT:  Upon  the  request  of  the  National  Aeronautics  and  Space 

Administration  (Manned  Spacecraft  CenteL)»  an  investigation  was 
conducted  to  determine  the  geometry  and  internal  volume  of  the  minimal 
envelope  for  donning  the  full  pressure  suit.  Specialized  techniques 
were  evolved  to  achieve  a  systematically  variable,  transparent,  rigid 
encapsulation  of  the  subject,  as  well  as  a  parallax-free  method  ror 
determining  the  gross  three-dimensional  excursions  of  the  suit/body 
silhouette  from  the  nominal  configuration.  The  precise  limits  of  the 
donning  geometry  were  determined  using  photoanalysis  techniques. 
Subsequent  to  the  determination  of  donning  geometry,  the  internal 
volume  was  systematically  reduced  in  step-wise  decrements  alonq  the 
spherical  diameters  front  the  seat  reference  point,  and  at  each 
decrement,  time  to  don  was  recorded.  Volumetric  and  geometric 
determinations  were  made  on  5th  and  95th  percentile  subjects. 
(Author) 
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ABSTRACT:  In  order  to  establish  criteria  tor  more  comfortable 
shoulder-harness  desiyn,  this  study  was  conducted  to  determine  the 
angle  of  slope  of  the  top  of  the  shoulders  where  poorly  fitting 
shoulder  harness  may  produce  discomfort  and,  occasionally,  functional 
impairment  through  compression  of  the  underlying  soft  tissues.  The 
mean  shoulder-slope  angle  (measured  frcm  the  vertical  body  axis)  of 
normal  males  based  on  this  study  ot  55  Air  Traffic  Service  trainees  is 
67.5  degrees  with  a  standard  deviation  of  5*0  degrees.  (Author) 
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ABSTRACT:  The  measuring  device  is  designed  to  obtain  the  sitting 

height,  the  shoulder  breadth,  the  sitting  shoulder  height,  the 
buttock-knee  length,  the  buttock-leg  length  and  the  standing  height  of 
air  crew  personnel.  These  ■easurements  are  required  for  designing  the 
workspaces  and  the  control- display  configurations  in  space  vehicles. 
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Ocean  Law  (123)  Dec  74 

NTIS/PS-75/C97 

Revenue  Sharing  (30)  Jan  75 

NTIS/PS-75/098 

Federal  Individual  Income  Tax  Return  Data  by  ZIP  Code 
(104)  Jan  75 

NTI S/ PS-75/119 

Minority  Business  (71)  Jan  75  Exciudes  regional  and 
socioeconomic  studies 

NTI S/ PS -75 / 120 
NTI S/ PS -7  5 / 199 

Economic  Development  of  Ethnic  Minorities  (86)  Jan  75 
Urban  Financing  and  Taxation  (95)  Jan  75  Excludes 

NTIS/PS-75/200 

financing  of  transportation  and  pollution  control 
Financing  Urban  Transportation.  Part  1.  General  Studies 
(65)  1970- Jan  75 

NTI S/ PS-7  5/201 

Financing  Urban  Transportation.  Part  2.  Local  Studies 
(95)  197 0- Jan  75 

NTIS/PS-75/202 

Financing  and  Taxation  For  Urban  Control  of  Pollution 

NTIS/  PS-75/203 

(111)  Jan  75 

Housing  Taxation  and  Financing  by  the  Federal#  State#  and 
Local  Governments  (87)  Jan  75 
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BUSINESS  ANC  ECONOMICS  (Cont.) 


Order  Number 

NTIS/PS-75/290 

NTIS/PS-75/291 


NTIS/PS-75/299 

NTI S/ PS -75/400 
NTIS/PS-75/407 
NTIS/PS-75/408 
NTI  S/  PS -7 5  /  40*5 


CHEMI  STRY 


Order  Number 
COM-74-  1 1C  1 8 


NTI  S/  PS-74/  109 
NTI S/ PS -74/ 111 
NTI S/ PS -74 / 1 16 
NTI S/ PS -7  4 /  1 17 


NTI S/ PS -74 / 1 1 8 

NTI S/ PS -7  4 / 1 33 
NTI S/ PS -75/C  17 

NTIS/PS -75/041 
NTIS/PS-75/048 


NTI S/ PS -7  5 / 0  84 
NTI S/ PS-75/  135 
NTIS/PS-75/156 
NTIS/ PS-75/157 
NTI  S/  PS  -7  5 /  1  5 9 


NTI S/ PS -7  5 / 160 
NTI S/ PS -75/ 163 
NTI S/ PS -75 / 193 
NTIS/PS -7 5/194 

NTIS/ PS -7 5/206 


Labor  Relations  1169)  Feb  75  Excludes  Job  satisfaction* 
bargaining*  and  productivity 
Collective  Bargaining*  Wages*  and  Labor  Contracts  (55) 
Feb  75 


Federal  Trade  Commission  Advertising  Substantiation 
Program  (148)  Feb  75 

Telecommunications — Economic  Studies  (66)  May  75 
Economic  Models.  Vol.  1.  1964-March  1974  (161)  May  75 
Economic  Models.  Vol.  2.  April  1974 -April  1975  (140)  May  75 
Consumer  Products  and  Consumer  Affairs  (41)  May  75 


Chemical  Analysis  of  Aerosols  and  Airborne  Particulates 
(60)  Jun  74  Excludes  sampling  and  particle  size 
anal ys is 

Orag  Reducing  Fluids  (134)  1969-Nov  74 
Fire  Resistant  Fibers  and  Textiles  (124)  Dec  74 
Liquid  Crystals  (182)  Nov  74 
Pol ycarbor anes  (63)  Nov  74 


Waste  Processing  and  Pollution  in  the  Chemical  and 
Petrochemical  Industries  (172)  Oec  74 
Fly  Ash  (143)  Oec  74 

Sewage  Treatment  by  Reverse  Osmosis  and  Membrane 
Processes  (39)  Dec  74 
Standard  Reference  Materials  (118)  Jan  75 
Lubricating  Oil  Analysis  for  Wear  Monitoring  (46)  Jan  74 


Combustion  of  Plastics  and  Elastomers  (67)  Jan  75 
Electrodialysis  Desalination  (100)  Dec  74 
Water  Pollution  Detection  (166)  1970-Jan  75 
Corrosion  in  Desalination  Plants  (154)  Dec  74 
Laser  Spectroscopy  (126)  1970-Jan  75  Excludes  Raman 
spectr  oscopy 


Laser  Raman  Spectroscopy  (66)  1970-Jan  74 
Gas  Scrubbers  (156)  Dec  74 

Osmotic  Desalting  Membranes.  Vol  2.  1973-1974  (89)  Jan  75 
Osmotic  Cesalting  Membranes.  Vol  1.  1964-1972  (120)  Jan 
75 

Acrylic  Resins.  Part  1.  Acrylonitrile  Polymers  (75)  Dec 
74 
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CHEMISTRY  (Cont.) 


Order  Number 


NTI S/  PS-7  5  / 207 
NTIS/ PS -75/208 
NTI  S/  PS-75/205 
NTI S/ PS -75/228 
NTIS/PS-75/256 


Acrylic  Resins.  Part  2.  Methacrylate  Polymers  (146)  Dec 
74 

Acrylic  Resins.  Part  3.  Acrylates*  Acrylamides*  and 
General  Studies  (125)  Dec  74 
Mercury  Pollution  (113)  Dec  74  Excludes  toxicity  and 
po II ut i on  effects 

The  Chemistry  and  Physics  of  Ozone  in  the  Stratosphere 
(91)  Jan  75 

Fluidized  Bed  Combustion  (66)  Dec  74 


NTIS/ PS-75/257 
NTIS  / PS -  75/267 

NTI S/PS-75/285 

NTI S/ PS-75/ 286 

NTI S/ PS-75 / 289 


The  Chemistry  of  Silicone  Resins  (130)  Jan  75 

Lead  Pollution  (171)  Jan  75  Excludes  pollution  effects 
and  toxicology  of  lead 

Hazardous  Material  Waste  Disposal  (92)  Dec  74  Excludes 
radioactive  wastes 

Hazardous  Materials  Transportation  (126)  Dec  74  Excludes 
radioactive  wastes 

Chemical  Analysis  of  Steels  (110)  Feb  75 


NTIS/PS-75/310 

NTIS/PS-75/353 
NTI S/ PS -75/ 359 
NTI S/ PS -75 / 38 1 


NTIS/ PS -75/385 


Automobile  Air  Pollution.  Part  2.  Exhaust  Analysis  (33) 
1970-Dec  74 

Pol ytetraf I uor oethy I  one  (Teflon)  (118)  Apr  75 
Polywater  (34)  Apr  75 

Desulfurization  of  Coal  and  Petroleum  (107)  Apr  75 
Excludes  flue  gas  and  other  post-combustion  sulfur 
control 

Coal  Gasification  and  Liquefacton  Vol  1.  (161)  1964-1973 


NTI S/ PS -7 5/386 

NTIS/ PS-75/402 
NTI S/PS-75/455 

NTI S/ PS -75/456 
NTIS/ PS-75/461 


Coal  Gasification  and  Liquefaction.  Vol  2.  1974  (90) 

1 974-Aor  75 

Light  Detection  and  Rang i ng( L IDAR )  (191)  May  75 
Suifur  Dioxide  Control.  Vol  2.  1973-1974  (94)  May  75 
Excludes  fuel  desulfurization 
Sulfur  Dioxide  Control.  Vol  1.  1964-1972  (159)  May  75 
Activated  Carbon  (221)  May  75  Includes  activated  carbon 
treatment  of  sewage 


CIVIL  AND  STRUCTURAL  ENGINEERING 


Order  Number’ 

COM-73-  10242 
COM-74-  11141 

C0M-74-U201 
COM-74- 11535 


Stress  Analysis  of  Cracks  (129)  Jan  74 
Earthquake  Engineering:  Buildings*  Bridges*  Oams*  and 
Related  Structures  (190)  1564-May  74 
Flood  Control  (191)  1572-Jul  74 
Concrete  Polymer  Composites  (72)  Cct  74 
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CIVIL  AND  STRUCTURAL  ENGINEERING  (Cont.) 


Order  Number 
NTIS/ PS -74/096 

NTIS/PS-75/050 

NTIS/PS-75/061 

NTIS/ PS-75/076 

NTIS/PS-75/180 

NTIS/PS-75/198 

NTI  S/  PS-75/  21 1 
NTIS/ PS-75/255 
NTI S/ PS -7  5/ 28  2 

NTI S/ PS -7  5 / 2  83 

NTI S/ PS -7  5 / 3  52 

NTIS/ PS -75/365 
NTI S/ PS-7  5 / 366 
NTI S/ PS-7  5 / 367 
NTIS/PS-75/389 

NTIS/ PS -75/3 90 


NTI S/ PS -75/391 
NTI S/ PS-7  5 / 394 
NTIS/ PS -7  5 / 466 
NTI S/  PS -7  5 / 467 
NTI  S/  PS-75/  469 

NTI S/ PS -7  5 / 470 


Tunnel  Construction  1138)  Nov  74 


Environmental  and  Ecological  Effects  of  Dredging  (85) 
Jan  75 

De-Icing  Materials  and  Techniques  for  Roads  and  Runways 
(92)  Jen  75 

Bridges:  Construction  and  Construction  Materials  (104) 
Oec  74 

Highway  Beautification  (46)  Jan  75 

Permafrost.  Part  2.  Structural  Engineering  (174)  Jan  75 


Prestressed  Concrete  Technology  (161)  Dec  74 
Foundetlons  In  Marine  Environments  (64)  Dec  74 
Structurel  Foundations  in  Soils*  Ice*  Snow*  and 

Permefrost.  Vol.  1.  1964-1971  (135)  Jan  75  Excludes 
subwey  and  seabed  construction 
Structural  Foundations  in  Solis*  Ice*  Snow*  and 

Permefrost.  Vol.  2.  1972-1974  (57)  Jan  75  Excludes 
subwey  and  seabed  construction 
Construction  Menegement  (103)  Apr  75 


Soil  C ompect i on/ Conso I  I dat I  on  (181)  Apr  75 
Electromagnetic  Shielding.  Vol  1.  1964-1971  (162)  Apr  75 
Electromagnetic  Shielding.  Vol  2.  1972-1975  (78)  Apr  75 
Architecture!  Construction  Materials.  Pert  1.  Non 
Concrete  (189)  May  75  Excludes  concretes*  bridges* 
pevements*  elrfields*  cold  weather  construction* 
composites*  and  earthquake  resistant  construction 
Architectural  Construction  Materials.  Part  2.  Concrete 
and  Cement  (127)  Mey  75  Excludes  non-concretes* 
bridges*  pevements*  airfields*  cold  weather 
construction*  composites*  and  earthquake  resistant 
cons  tr  uc  t i on 


Construction  Equipment  (174)  May  75  Excludes 
t  r ansi  at  I ons 

Cold  Weather  Construction  (99)  May  75  Excludes 
permefrost  construction 

Methemeticel  Analysis  of  Stress  Creeks.  Vol  1.  1964-1973 
(207)  June  75 

Methemeticel  Analysis  of  Stress  Cracks.  Vol  2.  1974-May 
75  (109)  June  75 

Erosion  Control  (138)  May  75  Excludes  soil  stabilization 


Soil  Stabilization  (167)  May  75  Excludes  erosion  control 
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COMMUNICATION 


Order  Number 

COM-74-  11435 
COM-74-  11572 
NTIS/PS-74/0E7 
NTIS/PS-74/101 

NTIS/PS-75/C30 


NTIS/PS-75/C35 
NTIS/PS-7  5/  C37 
NTIS/PS-75/C52 
NTIS/PS-75/C53 
NTIS/PS-75/067 


NTIS/PS-75/C73 

NTIS/PS-75/OE3 

NTIS/PS-75/142 
NTIS/PS-75/178 
NTI  S/PS-75/188 


NTI  S/PS-75/248 
NTIS/ PS -75/249 
NTI S/ PS -7  5 / 250 
NTI  S  /  PS -7  5  /  302 

NTI S/ PS -7  5 / 303 


NTIS/ PS-75/337 
NTIS/PS-75/33E 
NTIS/ PS -7 5/366 
NTI S/ PS -7  5/ 367 
NTI  S/  PS-7  5/378 


NTI S/ PS -75/398 
NTI S/ PS -7  5 / 400 
NTI S/ PS-7  5 / 404 
NTI S/PS -75/4 1 2 
NTI  S  /  PS  -75  /  4 20 


NTIS/PS-75/434 
NTIS/PS-75/435 
NTI  S/PS-75/449 
NTI S/ PS -7  5/ 459 


Speech  Recognition  by  Computer  (142)  Sep  74 
Computer  Networks  (153)  1969-Oct  74 
Telephone  Systems  (181)  Dec  74 

Applications  of  the  Fast  Fourier  Transform  (144)  1970-Nov 
74 

Vocoders  (87)  Jan  75 


Electroluminescent  Display  Devices  (105)  Jan  75 
Underweter  Voice  Communication  Systems  (78)  Dec  74 
Psycholinguistics  (60)  Jan  75 
Speech  Intelligibility  (170)  Jan  75 
Data  Compression  (89)  Jan  75 


Signs  and  Display  Systems:  Graphic  Design  and  Human 
Engineering  (92)  Jan  75 

The  Use  of  the  Mass  Media  by  Local  and  Regional 
Governments  (58)  Jen  75 
Modems  ( S2 )  Jan  75 

Frequency  Allocation  and  Management  (100)  Jan  75 
Band  Pass  Filters  (104)  Jan  75 


Acoustic  Surface  Waves.  Vol.  1.  1964-1972  (75)  Jan  75 
Acoustic  Surface  Waves.  Vol.  2.  1973-1974  (137)  Jan  75 
Microwave  Communication  (163)  Jan  75. 

Antenna  Arrays.  Vol  2.  1972-1974  (93)  Feb  75  Excludes 
phased  arrays 

Antenna  Arrays.  Vol  1.  1964-1971  (219)  Feb  75  Excludes 
phased  arrays 


Phased  Arrays.  Vol  1.  1964-1971  (141)  Feb  75 
Phased  Arrays.  Vol  2.  1972-1974  (103)  Feb  75 
Electromagnetic  Shielding.  Vol  1.  1964-1971  (162)  Apr  75 
Electromagnetic  Shielding.  Vol  2.  1972-1975  (78)  Apr  75 
Walsh  Functions  (55)  Apr  75 


Information  and  Communication  Theory  (124)  May  75 
Telecommunications — Economic  Studies  (66)  May  75 
Cable  Television  (75)  Apr  75 
Light  Communication  Systems  (151)  Apr  75 
Fiber  Cptics  (  147)  1969-May  75 


Microforms.  Vol  1.  1964-1973  (187)  Jun  75 
Microforms.  Vol  2.  1973-Apr  75  (74)  Jun  75 
Single  Sideband  Communications  (86)  Apr  75 
Tropospheric  Scatter  Communications  (98)  1964-Apr  75 
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COMPUTERS,  CONTROL  AND  INFORMATION  THEORY 


Order  Number 

COM-7  A-  10124 
COM-74- 11312 
COM-74-  1 1  4  33 
COM-74- 11435 
COM-74-  1 1  4  54 


COM-74-  11572 
NTIS/PS-74/084 
N  TI S/ PS -7  4 /C  95 
N  TI S/ PS -74 / 101 

NTIS/PS-74/102 


NTI S/ PS-7  5 /C26 
NTIS/PS -75/025 
NTIS/PS-75/035 
NTIS/PS-75/063 
NTIS/PS-75/C64 


NTIS/PS-75/065 

NTIS/PS-75/067 

NTIS/PS-75/C86 

NTIS/PS-75/121 

NTIS/PS-75/128 


NTI  S/PS-75/158 
NTIS/PS-75/251 
NTIS/PS-75/274 
NTI S/ PS -75/355 
NTIS/PS-75/378 


NTI  S/ PS-75/357 
NTI S/ PS-7  5/ 398 
NTI S/ PS -75/4 1 1 

NTI  S/PS-75/416 
NTI S/ PS -7  5/ 4  37 


Automated  Text  Editing  <571  Dec  73 
Computer  Technology  in  Medicine  (166)  1972-Jul  74 
Control  Theory  (203)  1970-Jul  74 
Speech  Recognition  by  Computer  (142)  Sep  74 
The  Use  of  Computers  in  Solving  Mathematical  Problems 
(172)  Jun  71-Sep  74 


Computer  Networks  (153)  1969-Oct  74 
Pattern  Recognition  (57)  Nov  74 
Computer  Storage  Management  (118)  Nov  74 

Applications  of  the  Fast  Fourier  Transform  (144)  1970-Nov 
74 

Minicomputers  (215)  Nov  74 


Automata  Theory  (132)  December  74 
Logic  Cesi gn  (116)  Dec  74 

Electroluminescent  Display  Devices  (105)  Jan  75 
Computer  Performance  Evaluation  (40)  Jan  75 
Robots  (89)  Jan  75 


Network  Flows  (126)  Jan  75 
Data  Compression  (89)  Jan  75 
Magnetic  Bubble  Domains  (42)  Jan  75 
Symbolic  Programming  (41)  Jan  75 
Switching  Circuits  (111)  1970-Dec  74 


Interactive  Computer  Graphics  (126)  1970-Jan  75 
Microcomputers  (59)  Feb  75 

Semiconductor  Computer  Storage  (89)  Jan  75 
Computer  Software  Maintenance  (45)  Apr  75 
Walsh  Functions  (55)  Apr  75 


Artificial  Intelligence  (80)  May  75 
Information  and  Communication  Theory  (124)  May  75 
Machine  Translation  (127)  May  75  Covers  several  foreign 
I anguages 

Computer  Software  Standards  (53)  May  75 

Computer  Information  Security  and  Protection  (167)  May  75 
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OETECTICN  AND  COUNTERMEASURES 


Order  Number 


NTIS/PS-75/055 
NTIS/PS-75/C75 
NTI S/ PS -75 / 104 

NTIS/PS-75/105 

NTI S/ PS -75/ 165 


Night  Vision  Devices  (95)  Jan  75 
Infrared  Upconversion  (40)  Dec  74 

Remote  Sensing  for  Natural  Resource#  Environmental#  and 
Regional  Planning  (91)  1973-Jan  75 
Instrumentation  and  Data  Processing  Used  in  the  Earth 
Resources  Technology  Satellite  (80)  1973-Dec  74 
Electronic  Countermeasures  and  Electronic  Counter 
Countermeasures  ^91)  Jan  75 


NTI S/PS-75/231 
NTIS/PS -75/302 

NTI S/ PS -75 / 303 

NTI S/ PS -7  5 / 326 

NTI S/ PS -75/327 


Ice  and  Fog:  Detection  and  Warning  Systems  (58)  Dec  74 

Antenna  Arrays.  Vol  2.  1972-1974  (93)  Feb  75  Excludes 
phased  arrays 

Antenna  Arrays.  Vol  1.  1964-1971  (219)  Feb  75  Excludes 
phased  arrays 

Seismic  Detection.  Part  1.  General  Studies  (82)  Jan  75 
Excludes  detection  of  nuclear  events. 

Seismic  Detection.  Part  2.  Nuclear 

Events-- 1970-1972— Vol  .  1.  (135)  Jan  75 


NTIS/PS -75/328 

NTI S/ PS -7  5 / 337 
NTI S/ PS-7 5 / 33  8 
NTIS/PS-75/351 
NTI S/ PS -7  5/366 


Seismic  Detection.  Pert  2.  Nuclear 

Events—  1973-1974— Vol  .  2.  (124)  Jan  75 
Phased  Arrays.  Vol  1.  1964-1971  (141)  Feb  75 
Phased  Arrays.  Vol  2.  1972-1974  (103)  Feb  75 
Nonlinear  Acoustics  (71)  Apr  75 

Electromagnetic  Shielding.  Vol  1.  1964-1971  (162)  Apr  75 


NTI S/ PS-7  5 /367  Electromagnetic  Shielding.  Vol  2.  1972-1975  (78)  Apr  75 
NTI S/ PS -75 / 402  Light  Detection  and  Rang ing( L IDAR )  (191)  May  75 


ELECTROTECHNOLOGY 


Order  Number 


NTI S/ PS-75/035 
NTIS/PS -75/055 
NTIS/PS-75/128 
NTIS/PS-75/145 
NTI S/ PS -7 5/154 


Electroluminescent  Display  Devices  (105)  Jan  75 
Night  Vision  Devices  (95)  Jan  75 
Switching  Circuits  (111)  1970-Dec  74 
IMPATT  Diodes  (81)  Jan  75 
Phase  Shifters  (119)  Jan  75 


NTI S/ PS -75 / 177 

ntis/ps-75/ iee 
NTI S/ PS -7  5 / 190 
NTI S/ PS -7  5 / 227 
NTI S/ PS -7  5 / 233 


Schottky  Barrier  Devices  (114)  Jan  75 
Band  Pass  Filters  (104)  Jan  75 

Electron  Beam  Semiconductor  Devices  (38)  Jan  75 

Gunn  Effect  Devices  (140)  Jan  75 

Printed  Circuits.  Vol  1.  1964-1971  (109)  Jan  75 
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ELECTROTECHNOLOGY  (Cont.) 


Order  Number 

NTI S/ PS -7 5/234 
NTI S/ PS-75/239 
NTI S/ PS-7  5 / 246 
NTI S/ PS -7  5 / 247 
NTI S/ PS -7  5 / 24  8 


NTI S/PS-75/249 
NTI S/ PS -7  5 / 25  8 
NTI S/ PS -75 / 274 
NTI S/ PS-75/ 275 

NTI S/ PS -7  5/ 2  88 


NTI S/ PS -75 / 302 
NTI S/PS-75/303 


NTI  S/  PS  -7  5 /  3 37 
NTI S/ PS-75 / 3  38 
NTIS /PS -75/324 
NTIS /PS -75/325 
NTI S/ PS -7  5/ 366 
NTIS/ PS -75/367 
NTI S/ PS -75/ 368 
NTIS/ PS-75/415 
NTI S/ PS -75 / 4  20 


NTI S/ PS -75 / 457 
NTIS/ PS— 75/ 456 


ENERGY 


Order  Number 

COM-74-  1 1  5  33 
NTIS/ PS-74/103 

NTI S/PS-74/ 131 

NTIS/PS-75/C70 

NTIS/PS-75/C89 


Printed  Circuits.  Vol  2.  1972-1974  (67)  Jan  75 
Strip  Transmission  Lines  (III)  Jan  75 
Beam  Lead  M i cr oe i ectr oni cs  (36)  Jan  75 
Integrated  Circuit  Reliability  (173)  Jen  75 
Acoustic  Surface  Waves.  Vo i .  I.  1964-1972  (75)  Jan  75 


Acoustic  Surface  Waves.  Vol.  2.  1973-1974  (137)  Jan  75 
Lightning*  Surge*  and  Transient  Protection  (88)  Jan  75 
Semiconductor  Computer  Storage  (89)  Jan  75 
Charge  Transfer  and  Transferred  Electron  Devices  (57) 
Jan  75 

Transistor  Amplifiers  (93)  Jen  75 


Antenna  Arreys.  Vol  2.  1972-1974  (93)  Feb  75  Excludes 
Dhesed  arrays 

Antenne  Arrays.  Vol  1.  1964-1971  (219)  Feb  75  Excludes 
Dhased  arreys 

Phesed  Arrays.  Vol  I.  1964-1971  (141)  Feb  75 
Phased  Arrays.  Voi  2.  1972-1974  (103)  Feb  75 
Microwave  Oscillators.  Vol.  1.  1964-1974.  (118)  Tan  75 
Microwave  Oscillators.  Vol.  2.  1972-1974  (73)  Jan  75 
Ei  ectromegneti c  Shielding.  Vol  1.  1964-1971  (  162)  Apr  75 
Electromagnetic  Shielding.  Vol  2.  1972-1975  (78)  Apr  75 
Amorphous  Semiconductors  (224)  Oct  73  -Dec  74 
Light  Emitting  Diodes  (159)  Apr  75 
Fiber  Cptics  (147)  1969-May  75 


Ferrite  Mlcroweve  Electronics.  Vol  1.  1964-1969  (221) 
1964-1969 

Ferrite  Microweve  Electronics.  Vol  2.  1970-1974  (105) 
1970-Aor  75 


Fuel  Cells  (270)  1969-Sep  74 

Offshore  Drilling  (96)  1966-Nov  74  Includes 
environmental  aspects 

Nuclear  Fusion  (146)  1971-Dec  74  Excludes  reports 
sponsored  solely  by  the  Atomic  Energy  Commission 
Design  and  Applications  of  Flywheels  (57)  Jan  75 
Cedmium  Sulfide  Solar  Cells  (161)  Jan  75 
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ENERGY 


(Cont. ) 


Ordar  Number 

NTIS/PS-75/137 

NTIS/PS-75/214 
NTI S/PS-75/215 

NTIS/PS-75/254 
NTI S/ PS -7  5 / 3 16 


NTI S/PS-75/317 
NTI S/PS-75/ 342 
NTI S/  PS -7 5 /  34  3 

NTIS/ PS-75/345 
NTI S/ PS-7  5/  346 


NTI  S/PS-75/347 

NTIS/PS-75/348 
NTI S/ PS-7  5 / 362 
NTIS/ PS -7 5/363 
NTIS/PS-75/371 


NTI  S/  PS  -7  5  /  372 
NTIS/ PS -7 5  f  377 
NTIS/ PS-75/379 
NTIS/PS-75/381 


NTIS/PS-75/385 


NTIS/ PS -75/386 

NTI S/ PS -75/445 
NTIS/ PS -7 5/448 


NTIS/ PS -75/463 
NTI S/ PS -75/464 


Optical  Coatings  for  Solar  Calls  and  Solar  Collectors 
(51)  Jan  75 

Energy  Conservation  (91)  Jan  75 

Waste  Haat  Utilization  (116)  Jan  75  Includes  total 
energy  systems 

Oil  Recovery  (86)  Jan  75  Excludes  offshore  drilling 
Haat  Pipes.  Vol  1.  1964-1972  (175)  Feb  75 


Heat  Pipes.  Vol  2.  1973-1974  (122)  Feb  75 
Fuel  Consumption.  Part  2.  Transportation  (93)  Fab  75 
Fuel  Consumption.  Part  1.  Industrial#  Residential#  and 
General  Studies  (75)  Fab  75 
Solar  Heating  and  Air  Conditioning  (71)  Jan  75 
Solar  Electric  Power  Generation  (94)  Jan  75 


Solar  Collectors  and  Concentrators  (57)  Jan  75  Excludes 
spacecraft  application 
Wind  Power  ( 85)  Jan  75 
Oil  Shale  (137)  Apr  75 

Electric  Power  Consumption  (89)  Apr  75 

Pollution  and  Environmental  Aspects  of  Fuel  Conversion 
(47)  Apr  75 


Thermionlcs  (119)  Apr  75 
Geothermal  Energy  (148)  Apr  75 
Hydrogen  Energy  (86)  Apr  75 

Dasul f ur I zation  of  Coal  and  Petroleum  (107)  Apr  75 
Excludes  flue  gas  and  other  post-combustion  sulfur 
control 

Coal  Gasification  and  llquefacton  Vol  1.  (161)  1964-1973 


Coal  Gasification  and  Liquefaction.  Vol  2.  1974  (90) 
1974-Apr  75 

Nickel  Cadmium  Batteries  (163)  May  75 

Magnetohydrodynamlc  Generators  in  Power  Generation  (105) 
May  75 

Natural  Gas.  Part  1.  Supply#  Demand#  and  Utilization 
(97)  May  75 

Natural  Gas.  Part  2.  Marine  Transportation  (44)  May  75 
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ENVIRONMENTAL  POLLUTION  AND  CONTROL 


Order  Number 

COM-73-  11  463 
COM-74- 10451 
COM-74-  1 1C  1  6 


COM-74-  11  14C 
COM-74- 11203 


COM-74-  11  360 
NTI  S/  PS-747083 
NTI  S/PS-74/088 

NTIS/PS-74/089 
NTI S/ PS -74 / C  90 


NTIS/PS-74/091 
NTIS/PS-74/C92 
NTI S/ PS -74/C93 
NTIS/ PS-74/094 

NTIS/PS-74/C97 


NTI S/ PS -74 / 098 
NTIS/ PS -74/0 99 
NTI  S/  PS  -74/  100 


NTI S/ PS -7  4 / 1 03 
NTIS/ PS-74/ 104 


NTI S/PS-74/ 106 
NTIS/ PS-74 / 107 
NTIS/PS-74/108 
NTI S/ PS -74/  1 1  3 
NTI S/ PS -7  4/118 


NTI S/ PS -74 / 1 25 

NTIS/PS-74/124 

NTIS/ PS-74 / 133 
NTI S/PS-74/134 
NTI S/ PS -7  4 / 1 35 


NTIS/ PS -7 5/004 


Odor  Pollution  (921  Aug  73 
Oil  Spili  Removal  (114)  Mey  74 

Chemical  Analysis  of  Aerosols  and  Airborne  Particulates 
(60)  Jun  74  Excludes  sampling  and  particle  siza 
anei ysis 

Metal  Waste  Reclamation  (146)  Jui  74 

Animal  Waste  Pollution  and  Its  Control  (115)  Jui  74 


Air  Ouality  Monitoring  (121)  1970-Jui  74 
Food  Processing  Waste  Treatment  (167)  Nov  74 
Supertankers  and  Superports  (60)  Nov  74  Includes 
environmental  considerations 
Nitrogen  Oxide  Air  Pollution  Studies  (152)  Nov  74 
Eutrophication  (254)  Nov  74 


Air  Pollution  Economics  (202)  1970-Nov  74 
Solid  Waste  Disposal  Economics  (76)  Nov  74 
Noise  Pollution  Economics  (23)  Nov  74 

Water  Pollution  Economics  1199)  Nov  74  Excludes  sewage 
tr  eatmen  t 

Activated  Sludge  Treatment  (235)  Nov  74 


Airport  Noise  (113)  Nov  74 

Water  Rights  and  Water  Law  (147)  Nov  74 

Water  Pollution  in  Estuaries  and  Coastal  Zones  (153) 

Nov  74  Excludes  specific  biological  and  oceanographic 
studies 

Offshore  Drilling  (96)  1966-Nov  74  Includes 
environmental  aspects 
Urban  Air  Pollution  (153)  1970-Nov  74 


Urban  Noise  Pollution  (66)  1970-Nov  74 

Urban  Sewage  Treatment  Planning  (134)  1970-Nov  74 
Urban  Storm  Sewers  and  Water  Runoff  (229)  Nov  74 
Air  Pollution  Effects  on  Materials  (57)  Dec  74 
Waste  Processing  and  Pollution  in  the  Chemical  and 
Petrochemical  Industries  (172)  Oec  74 


Ouality  of  Life  in  the  Urban  Environment  (131)  1970-Dec 
74 

Automatic  Acquisition  of  Water  Quality  Data  (116) 
1970-Dec  74 
Fly  Ash  (143)  Dec  74 
Ocean  Law  (123)  Oec  74 

DDT*  DCD*  and  CDE  Pesticides  (150)  Dec  74 


Toxic  Effects  of  Pesticides  (143)  Dec  74 
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ENVIRONMENTAL  POLLUTION  AND  CONTROL  (Cont.) 


Order  Number 

NTI S/ PS -7 5/017 

NTI S/ PS -75 /0 1 9 

NTIS/PS-75/020 
NTI S/ PS -75 /C  2 1 

NTI  S/ PS -7  5 / C  22 

NTIS/PS-75/C24 

NTIS/PS-75/C46 

NTIS/PS-75/050 

NTI S/ PS -7  5/0  54 

NTI S/ PS-75/C60 
NTIS/PS-75/C69 
NTI S/PS-75/C7I 

NTI S/PS-75 /C72 
NTIS/PS-75/C80 

NTIS/PS-75/C88 
NTIS/PS-75/IOI 
NTI  S/  PS  -7  5  /  1 02 

NTIS/ PS-75/103 

NTI S/ PS -7  5 / 104 

NTI  S/  PS  -7  5  /  107 

NTIS/ PS -75/108 

NTIS/ PS-75/112 
NTI S/ PS -7 5/118 

NTI  S/  PS  -7  5  /  12*9 

NTI  S/  PS -7  5  /  1 3*9 
NTI S/ PS -75 / 1 52 
NTI  S/PS-75/156 
NTIS/ PS -75/163 


Sewage  Treatment  by  Reverse  Osmosis  and  Membrane 
Processes  139)  Dec  74 

Asbestos  and  Silicate  Pollution  (91)  Dec  74  Includes 
silicosis  and  asbestosis 
Cadmium  Pollution  (101)  Dec  74 
Beryllium  Pollution  (53)  Dec  74 


Industrial  Hazards  Due  to  Atmospheric  Factors  (181) 
1970-Sept  74 

Bioindicators  of  Pollution  (119)  Nov  74 
Acid  Mine  Drainage  (137)  Jan  75 

Environmental  and  Ecological  Effects  of  Dredging  (85) 
Jan  75 

Strip  Mining  (  101)  Jan  75 


Maneuvering  Aircraft:  Noise  Pollution  and  Control  (102) 
Jan  75 

Pollution  and  Its  Control  In  the  Paper  and  Puip  Industry 
(  145)  Jan  75 

Ground  Water  Pollution.  Part  1.  General  Studies  (133) 

Jan  74  Excludes  studies  dealing  with  irrigation  and 
fertil Ization 

Ground  Water  Pollution.  Part  2.  Pollution  From  Irrigation 
and  Fertilization  (132)  Jan  75 

Textile  Processing  Wastes  (59)  Jan  75 


Ecosystem  Models  (144)  Jan  74 
Air  Pollution  Effects  on  Plants  (135)  Jan  75 
Behavior  and  Physiological  Effects  of  Noise.  Vol  1. 
1664-1972  (200)  Jan  75 

Behavior  and  Physiological  Effects  of  Noise.  Vol  2. 
1973-1974  (72)  Jan  75 

Remote  Sensing  for  Natural  Resource#  Environmental#  and 
Regional  Planning  (91)  1973-Jan  75 


Ecology  of  Insecticide  Water  Pollution.  Vol  1.  1974  (62) 
Jan  75 

Ecology  of  Insecticide  Water  Pollution.  Vol  2.  1964-1973 
(203)  Jan  75 

Coal  Mine  Waste  (51)  Dec  74 

The  Biological  Effects  of  Oil  Spills  (107)  Jan  75 
Excludes  biodeterioration 
Bacterial  Pollution  of  Water  (147)  Jan  75 


Diesel  Engine  Exhaust  (86)  Jan  75 
Biodeterioration  of  Oil  Spills  (81)  Jan  74 
Water  Pollution  Detection  (166)  1970-Jan  75 
Gas  Scrubbers  (156)  Dec  74 
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ENVIRONPEMfll  POLLUTION  A  NO  CONTROL  (Cont.) 


Order  Numfcer 
NTI S/ PS-7  5/ 18 A 

NTI S/ PS -75 / I  85 
NTI S/ PS -7  5 / 186 
NTI S/ PS -7  5 / 202 
NTIS/ PS-75/209 
NTI  S/  PS -7 5 /  2  10 

NTI  S/  PS-75/  2  15 
NTIS/PS-75/218 
NTIS/PS-75/219 
NTI S/ PS -75 / 2  20 
NTI S/ PS -7  5/ 22  8 

NTI  S/  PS-7  5/252 
NTI S/ PS -7  5 / 256 
NTIS/PS-75/267 

NTI S/ PS -7  5 / 268 
NTIS/PS-75/285 

NTIS/PS-75/286 
NTIS/PS-75/309 
NTI  S/  PS-75/ 3 10 
NTIS/ PS-75/311 
NTI S/ PS -7  5 / 3 1 2 

NTIS/ PS-75/313 
NTIS/PS-75/314 
NTI  S/  PS  -7  5  /  3  1  8 


Regional  and  Urban  Solid  Weste  OisDosel.  Part  1. 
Management  Planning  181)  Jan  75 


Regional  and  Urban  Solid  Waste  Disposal.  Part  2.  Local 
Case  Studies  (110)  Jan  75 

Regional  and  Urban  Solid  Waste  Disposal.  Part  3.  Handling 
and  Disposal  Technology  (84)  Jan  75 

Financing  and  Taxation  For  Urban  Control  of  Pollution 
Ull)  Jan  75 

Mercury  Pollution  (113)  Oec  74  Excludes  toxicity  and 
pollution  ef f acts 

Biologicel  Effects  of  Mercury  Pollution  (112)  Dec  74 


Waste  Heat  Utilization  (116)  Jan  75  Includes  total 
energy  s  ystems 

Thermal  Pollution.  Part  1.  Control  Techniques  and  General 
Studies  (85)  Jan  75  Excludes  waste  heat  recovery 

Thermal  Pollution.  Part  2.  Biologicel  Effects  (171)  Jan 
75 

Thermal  Pollution.  Part  3.  Hydrology  and  Hydrodynamics 
(124)  Jan  75 

The  Chemistry  and  Physics  of  Ozone  in  the  Stratosphere 
(PI)  Jan  75 


Sewage  Sludge  Cisposel  (146)  Dec  74 
Fluidized  Bed  Combustion  (66)  Oec  74 

Lead  Pollution  (171)  Jan  75  Excludes  pollution  effects 
and  toxicology  of  lead 

Biologicel  Effects  of  Lead  Pollution  (109)  Jan  75 
Hazardous  Material  Waste  Oisposal  (92)  Oec  74  Excludes 
radioactive  wastes 


Hazardous  Materials  Transportation  (126)  Oec  74  Excludes 
radioactive  wastes 

Automobile  Air  Pollution.  Part  1.  Abatement  Through 
Management  and  Planning  (89)  1970-Jan  75 
Automobile  Air  Pollution.  Part  2.  Exhaust  Analysis  (33) 
1970-Dec  74 

Automobile  Air  Pollution.  Part  3.  Control  Equipment  (100) 


1970-Dec  74 

Automobilo  Air  Pollution.  Part  4.  New  Automotive  Engines 
(60)  1970- Oec  74 


Automobile  Air  Pollution. 
1970-Dec  74 

Automobile  Air  Pollution. 

(42)  1970- Oec  74 
Aircraft  Sonic  Boom.  Part 
and  Cesi gn  (99)  Feb  75 


Part  5.  Automotive  Fuels  (48) 
Pert  6.  Atmospheric  Motion 
1.  Studies  on  Aircraft  Flight 
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ENV IRON  MEM  AL  POLLUTION  AND  CONTROL  (Cont.) 


Order  Number 
NTI  S/  PS-75/3  19 
NTIS/PS-75/320 

NTIS /PS -75/350 

NTI S/ PS -75 / 3  54 

NTIS/ PS-75/357 

NTI S/ PS -7  5 / 362 
NT  I S/ PS -7  5/ 3  71 

NTIS/ PS-75/375 

NTI S/ PS -75 / 3  81 

NTIS/ PS -75/382 
NTI S/ PS -75 / 383 
NTI S/PS-75/388 

NTI S/ PS-7  5 / 40 1 

NTI  S/  PS  -7  5 /  4 10 
NTI S/ PS -7  5 / 426 
NTI S/ PS-7  5 / 429 
NTIS/PS-75/430 

NTIS/PS-75/441 


NTIS/PS-75/444 
NTIS/ PS-75/450 

NTIS/PS-75/451 
NTI S/ PS -7  5 / 452 

NTI S/ PS -7 5/453 

NTIS/PS -75/454 


Aircraft  Sonic  Boom.  Part  2.  Effects  on  Buildings  (60) 

Feb  75 

Aircraft  Sonic  Boom.  Part  3.  Biological  Effects  (52) 

Feb  75 

Incineration  Studies.  (202)  Mar  75 

Ground  Water  Pollution.  Part  3.  Saline  Ground  Water  (76) 
Apr  75 

Aeration  of  Sewage  Lagoons*  Reservoirs*  and  Streams  (157) 
Apr  75 

Oil  Shale  (137)  Apr  75 

Pollution  and  Environmental  Aspects  of  Fuel  Conversion 
(47)  Apr  75 

Biochemical  Oxygen  Demand  (262)  Mar  75 


Desulfurization  of  Coal  and  Petroleum  (107)  Apr  75 
Excludes  flue  gas  and  other  post-combustion  sulfur 
control 

Metal  Processing  Wastes,  Part  2.  Water  Pollution  (112) 
Apr  75 

Metal  Processing  Wastes.  Part  1.  Air  Pollution  (167) 

Apr  75 

Septic  Tank  Design  and  Use  (73)  Apr  75  Includes  reports 
dealing  with  non-septic  tank*  household  sewage 
treatment  systems 

Effects  of  Land  Use  and  Urbanization  on  Water  Resources 
(94)  1971-May  75 


Air  Pollution  Emission  Factors  (69)  May  75 
Salt  Marshes  (92)  May  75 

Radioactivity  from  Nuclear  Power  Plants  (227)  May  75 
Sewage  Effects  in  Marine  and  Estuarine  Environments  (136) 
May  75 

Water  Quality  Modeling — Hydrological  and  Limnological 
Systems  (213)  Jun  75 


Highway  Traffic  Noise  (101)  May  75 

Solid  Waste  Reclamation  and  Recycling.  Part  l.  Packaging 
and  Containers  (44)  May  75  Excludes  studies  only 
dealing  with  specific  materials 

Solid  Waste  Reclamation  and  Recycling.  Part  2.  Plastics. 
(60)  May  75 

Solid  Waste  Reclamation  and  Recycling.  Part  3.  Metals 
(136)  May  75  Includes  metal  recovery  from  aqueous 
industrial  waste  streams 

Solid  Waste  Reclamation  and  Recycling.  Part  4.  Glass 
(39)  May  75 


Solid  Waste  Recycling  and  Reclamation.  Part  5.  Paper 
(59)  May  75 


ENVIRONMEhTAL  POLLUTION  AND  CONTROL  (Cont.) 


Order  Number 

NTI  S/  PS-7  5  /  A 55 

NTI S/PS-75 /456 
NTI S/ PS -7  5 /  460 
NTIS/PS-75/461 


NTI S/ PS -7  5 / 462 


INDUSTRIAL  A NC 


Order  Number 

COM-74-  11223 

NTIS/PS-74/124 

NTIS/PS-75/022 

NTIS/PS-75/C41 

NTIS/PS-75/C48 


NTI S/PS-75/070 
NTIS/PS-75/C82 
NTIS/ PS-75/123 
NTI S/ PS -7  5/ 1 33 
NTI S/ PS -7  5 / 1 55 


NTI S/ PS -7  5 / 162 
NTI S/ PS -7  5 /  166 

NTI S/ PS-7  5 / 1 67 

NTI S/ PS -75/204 
NTI  S/PS-75/205 


NTI S/ PS -7  5 / 22  3 
NTIS/ PS-75/226 
NTI S/ PS -75 / 243 
NTI S/ PS -75 / 24  4 

NTI S/ PS -7  5 / 270 


NTI S/ PS -75 / 27 1 


Sulfur  Dioxide  Control.  Vo  I  2.  1973-1974  (94)  May  75 
Excludes  fuel  desulfurization 
Sulfur  Dioxide  Control.  Vo  I  I.  1964-1972  (159)  May  75 
Sewage  and  Organic  Waste  Irrigation  (111)  May  75 
Activeted  Carbon  (221)  May  75  Includes  activated  cerbon 
treetment  of  sewage 


Ocean  Waste  Disposal  (164)  Mey  75  Excludes  thermal 
ef  f I uent  s 


MECHANICAL  ENGINEERING 


Mine  Safety  (158)  1972-Jul  74 

Production  Plenning  end  Scheduling  (143)  Dec  74 
Industriel  Hazards  Due  to  Atmospheric  Factors  (181) 
197C-S  ep  t  74 

Standard  Reference  Materials  (118)  Jen  75 

Lubricating  Oil  Analysis  for  Wear  Monitoring  (46)  Jen  74 


Design  end  Applications  of  Flywheels  (57)  Jan  75 
Industrial  Psychology  (161)  Jan  75 
Metrication  in  the  United  States  (72)  Dec  74 
Fire  Alarms  and  Fire  Detectors  (96)  Jan  75 
Plasma  and  Flame  Spraying  (129)  Jan  75 


Metal  Crewing  (43)  Jan  75 

High  Energy  Rate  Forming.  Part  1  (68)  Jan  75  Excludes 
explosive  forming 

High  Energy  Rate  Forming.  Pert  2.  Explosive  Forming  (104) 
Jan  75 

Fluid  Control  Devices.  Vol  1.  1964-1971  (188)  Dec  74 
Fluid  Control  Devices.  Vol  2.  1972-1974  (104)  Dec  74 


Ferrous  Matel  Casting  (173)  Dec  74 
Electron  Beam  Welding  (131)  Jan  75 
Gas  8earings  (124)  1970-Jan  75 

Use  of  Ultrasonics  in  Manufacturing  Procedures  (89)  Dec 
74 

Nondestructive  Ultrasonic  Testing  and  Inspection.  Vol.  1. 
1964-1971  (188)  Jan  75 


Nondestructive  Ultrasonic  Testing  and  Inspection.  Vol.  2. 
1972-1974  (165)  Jan  75 


-X- 


INDUSTRIAL  AND  MECHANICAL  ENGINEERING  (Cont.) 


Order  Nu»fc»r 


NTIS/PS-75/284 
NTISJRS-75/316 
NTI S/ RS -7  5 / 3 17 
NTIS/RS-75/330 


Shipborne  Containers  and  Containerization  (100)  Jan  75 
Heat  Pipes.  Vol  1.  1964-1972  (175)  Feb  75 
Heat  Pipes.  Vol  2.  1973-1974  (122)  Feb  75 
Electrodeposition.  Vol  1.  1964-1971  (97)  Jan  75 


NTIS/RS-75/331  Electrodeposition.  Vol  2.  1972-1974  (110)  Jan  75 
NTISJPS-7? J343  Fuel  Consumption.  Part  1.  Industrial#  Residential#  and 

General  Studies  (75)  Feb  75 


LIBRARY  AKD  INFORMATION  SCIENCES 


Order  Numfcer 


COM-74-  10124 

NTIS/RS-75/085 

NTIS/RS-75/146 

NTIS/RS-75/189 

NTIS/RS-75/269 


Automated  Text  Editing  (57)  Dec  73 
Biomedical  Information  Systems  (123)  Jan  75 
Copyrights  (56)  Jan  75 

User  Needs  in  Documentation  and  Information  (60)  Jan  75 
Records  Management  (170)  Feb  75 


NTIS/RS-75/411 

NTIS/RS-75/434 

NTIS/RS-75/435 


Machine  Translation  (127)  May  75  Covers  several  foreign 
I anguages 

Microforms.  Vol  1.  1964-1973  (187)  Jun  75 
Microforms.  Vol  2.  1973-Apr  75  (74)  Jun  75 


MATERIALS  SCIENCES 


Order  Number 


COM-74-  1114C 
COM-74— 11526 

COM-74-  11527 


NTIS/PS-74/109 

NTIS/RS-74/111 


Metal  Viaste  Reclamation  (146)  Jul  74 

Carbon  and  Graphite  Materials.  Part  1.  Carbon  Fibers  and 
Carbon  Fiber  Composites  (278)  Sep  74 
Carbon  and  Graphite  Materials.  Part  2.  Carbon  and 
Graohite  Composites  (149)  S9p  74  Excludes  carbon 
fibers 

Drag  Reducing  Fluids  (134)  1969-Nov  74 

Fire  Resistant  Fibers  and  Textiles  (124)  Dec  74 


NTIS/RS-74/113 
NTI S/ PS -74/133 
NTIS/RS-75/040 
NTI S/ RS-75/041 
NTIS/RS-75/048 


Air  Pollution  Effects  on  Materials  (57)  Dec  74 
FI y  Ash  (143)  Dec  74 
Adhesives  .(123)  1970-Jan  75 
Standard  Reference  Materials  (118)  Jan  75 

Lubricating  Oil  Analysis  for  Wear  Monitoring  (46)  Jan  74 
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MATERIALS  SCIENCES  (Cont.) 


Order  Number 

NTIS/PS-75/049 
NTI S/ PS-75/C5 1 
NTIS/PS-75/084 
NTI S/ PS-75/ 109 

NTI S/ PS-75/ 110 


NTI S/ PS -7  5 / 1 1 3 
NTI  S/PS-75/  122 
NTI  S/  PS-75/  126 

NTIS/ PS -75 / 1 2  7 
NTI S/ PS-75/ 136 


NTI  S/  PS-75/  137 

NTI S/ PS-75/ 140 
NTI S/ PS -75/ 143 
NTI S/ PS-75 / 155 
NTIS/ PS-75/157 


NTI  S/PS-7  5/  179 
NTIS/ PS-75/181 

NTI  S/  PS-75/  1  82 

NTI S/ PS -75/ 183 

NTIS/ PS-75/192 


NTIS/ PS-75/206 

NTIS/PS-7  5/207 

NTI S/ PS -7 5/ 20 8 

NTI  S/PS-75/212 
NTI S/ PS -75 / 2 17 


NTIS/ PS-75/221 
NTIS/ PS  -75/223 
NTIS/ PS-75/226 
NTIS/ PS-75/241 
NTI S/PS-75/257 


Hydrogen  E  mbr  I  tt  I  ement  of  Metals  (185)  Jan  75 
Wood  Bonding  (96)  Jen  75 

Combustion  of  Plastics  and  Elastomers  (67)  Jan  75 
Reinforced  Plastics.  Part  1.  Fiberglass  Reinforcement 
(151)  Jan  75 

Reinforced  Plastics.  Part  2.  Boron*  Carbon*  and  Other 
Reinforcing  Materials  (152)  Jan  75 


Solid  Lubricants  (109)  Jan  75 
Highway  Markings  (64)  Dec  74 

Gas  Tyrbines*  General:  Corrosion  and  Erosion  (141)  Oec  74 
Excludes  turbine  blades 

Turbine  Blades:  Corrosion  and  Erosion  (78)  Oec  74 
Lightweight  Armor  (106)  Jan  75 


Optical  Coatings  for  Solar  Cells  and  Solar  Collectors 
(51)  Jan  75 

Seals  and  Gaskets  (180)  1970-Jan  75 
Sea  Water  Corrosion  (165)  Oec  74 
Plasma  and  Flame  Spraying  (1291  Jan  75 
Corrosion  in  Desalination  Plants  (154)  Dec  74 


Superalloys  (172)  Dec  74 

Carbon  and  Graphite  Materials.  Part  3.  Graphite  Research 
( 14B)  Jan  75 

Carbon  end  Graphite  Materials.  Part  4.  Carbon  Research 
(67)  Jan  75 

Carbon  and  Graphite  Materials.  Part  5.  Glassy  Carbon 
(35)  Dec  74 

Cryogenic  Properties  of  Aluminum  and  Aluminum  Alloys 
(70)  Jan  75 


Acrylic  Resins.  Part  1.  Acrylonitrile  Polymers  (75)  Dec 
74 

Acrylic  Resins.  Part  2.  Methacrylate  Polymers  (146)  Dec 
74 

Acrylic  Resins.  Part  3.  Acrylates*  Acrylamides*  and 
General  Studies  (125)  Oec  74 
Ablation  and  Ablative  Materials  (121)  Jan  75 
Fracture  of  Ceramics  (147)  Oec  74 


Fiberboard  and  Particleboard  (75)  Jan  75 

Ferrous  Metal  Casting  (173)  Dec  74 

Electron  Beam  Welding  (131)  Jan  75 

Cathodic  Protection  (135)  Dec  74 

The  Chemistry  of  Silicone  Resins  (130)  Jan  75 
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MATERIALS  SCIENCES  (Cont. ) 


Order  Number 


NTISfPS-75/289 

NTISfPS-75^294 

NTISfPS-75/295 

NTIS/PS-75/330 

NTIS^PS-75/331 


Chemical  Analysis  of  Steels  (HO)  Feb  75 
Cavitation.  Part  3.  Corrosion  and  Erosion  (83)  Feb  75 
Excludes  turbine  cavitation 
Cavitation.  Part  4.  Cavitation  Flow  and  Erosion  In 
Turbines  (60)  Feb  75 

Electrodeposition.  Vol  1.  1964-1971  (97)  Jan  75 
Electrodeposition.  Vol  2.  1972-1974  (110)  Jan  75 


NTISfPS-75/353 

NTIS^PS-75^370 

NTIS/PS-75M14 

NTISfPS-75/422 

NTIS/PS-75M40 


Pol ytetf af I uoroethyl ene  (Teflon)  (118)  Apr  75 
Detergents#  Soaps#  and  Surface  Active  Cleaners  (105) 
Apr  75 

Boron  Reinforced  Composites  (199)  1972-May  75 
Metal  Matrix  Composites  (180)  1971-May  75 
Cyanoacrylate  Tissue  Adhesives  (48)  1964-May  75 


NTISfPS-75/442 
NTI  S^  PS-75/450 

NTIS/PS-75/451 
NTI  S/  PS  -75/452 

NTI S/  PS -75 / 4  53 


Marine  Fouling  (140)  1969-Jun  75 

Solid  Waste  Reclamation  and  Recycling.  Part  1.  Packaging 
and  Containers  (44)  May  75  Excludes  studies  only 
dealing  with  specific  materials 

Solid  Waste  Reclamation  and  Recycling.  Part  2.  Plastics. 
(60)  May  75 

Solid  Waste  Reclamation  and  Recycling.  Part  3.  Metals 
(136)  May  75  Includes  metal  recovery  from  aqueous 
industrial  waste  streams 

Solid  Waste  Reclamation  and  Recycling.  Part  4.  Glass 
(39)  May  75 


NTI S/ PS -7  5 / 465  Stress  Crack  Phenomena  (186)  Jun  75  Excludes  rock 

mechanics  and  mathematical  analysis 

NTI S/ PS -7  5 / 466  Mathematical  Analysis  of  Stress  Cracks.  Vol  1.  1964-1973 

(207)  June  75 

NTIS/PS-75/467  Mathematical  Analysis  of  Stress  Cracks.  Vol  2.  1974-May 

75  ( 109)  June  75 


MATHEMATICAL  SCIENCES 


Order  Number 


COM-74- 11454 

COM-74- 11499 
NTI S/ PS -7  5 /027 

NTIS/PS-75/C28 

NTIS/PS-75/065 


The  Use  of  Computers  in  Solving  Mathematical  Problems 
(172)  Jun  71-Sep  74 

Numerical  Methods  in  Fluid  Flow  Problems  (139)  Sep  74 
Integration  of  Partial  Differential  Equations  (121) 
1970-Nov  74 

Integration  of  Nonlinear  Differential  Equations  (78) 
1970-Nov  74 

Network  Flows  (126)  Jan  75 
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MATHEMATICAL  SCIENCES  (Cont.) 


Order  Number 


NTIS/PS-75/066 

NTIS/PS-75/150 

NTIS/PS-75/406 


Experimental  Design  (100)  Jan  75 

Time  Series  Forecasting  and  Prediction  (96)  Jan  75 
Linear  Programming  in  Management  (38)  May  75 


MEDICINE  AND  BIOLOGY 

Order  Number 


COM-74-  10105 
COM-74-  10<28 

COM-74-11312 

NTIS/PS-74/0B6 

NTIS/PS-74/114 


Ant i neop la s t i c  Agents  (136)  1970-Jan  74 

Vocational  Rehabilitation  of  the  Physically  Handicapped 
(78)  May  74 

Computer  Technology  in  Medicine  (166)  1972-Jul  74 
Carcinogens  (134)  Sep  74 
Sickle  Cell  Anemia  (35)  Nov  74 


NTIS/PS-74/115 
NTI S/ PS-74/ 1 26 
NTIS/PS-7  4/  127 
NTIS/PS-74/128 
NTI S/PS-74/ 135 


Hepatitis  and  Biood  Transfusions  (48)  Nov  74 
Immunologic  Diseases  (199)  Dec  74 
Tr ar sp I  ant  at i on  Immunology  (94)  1970-Dec  74 
Vaccines  and  Immunity  (169)  1970-Dec  74 
DDT*  ODD*  and  DDE  Pesticides  (150)  Dec  74 


NTIS/PS-75/C09 
NTI S/ PS-75/0 1 1 
NTIS/ PS -75/012 
NTI S/ PS-7  5 /C 1 3 
NTI S/ PS -75 / C 19 


Toxic  Effects  of  Pesticides  (143)  Dec  74 
Biological  Effects  of  Laser  Radiation  (169)  Jan  75 
Medicare  and  Medicaid  Programs  (64)  Dec  74 
Molecular  Biology  (91)  1968-Qct  74 

Asbestos  and  Silicate  Pollution  (91)  Dec  74  Includes 
silicosis  and  asbestosis 


NTIS/PS-75 /C22 

NTIS/ PS -75/023 
NTI S/ PS -7  5 / 02  4 
NTIS/PS-75/025 
NTIS/PS -75/033 


Industrial  Hazards  Due  to  Atmospheric  Factors  (181) 
1970-Sept  74 
Epilepsy  (59)  Nov  74 

B i o i nd i cat  or s  of  Pollution  (119)  Nov  74 
Biofeedback  (35)  Jan  75 

Stress  Factors  on  Pilot  Performance  (65)  Nov  74 


NTIS/PS-75/C43 

NTIS/PS-75/085 
NTIS/PS-75/C87 
NTIS/PS-75/0BB 
NTI S/ PS-75/090 


The  Use  of  Dogs  to  Detect  Explosives  and  Narcotics  (24) 
Jan  75 

Biomedical  Information  Systems  (123)  Jan  75 
Information  Processing  in  Humans  (221)  Jan  75 
Ecosystem  Models  (144)  Jan  74 
Congenital  Abnormalities  (50)  Jan  75 


NTIS/PS-75/C91  Biological  Pest  Control  (77)  1966-Jan  75 
NTIS/PS-75/C92  Endangered  Species  (29)  Dec  74 
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MEDICINE  ANC  BIOLOGY  (Cont.) 


Order  Number 

NTIS/PS-75/093 
NTIS/PS-75/095 
NTI S/ PS -75/096 


NTIS/PS-75/100 
NTIS/PS-75/101 
NTl S/ PS-75/ 102 

NTI S/ PS -7 5/103 

NTIS/PS-75/106 


NTIS/ PS-75/107 

NTI  S/  PS  -75/108 

NTIS/PS-75/118 

NT  I S/ PS -7  5/ 1 2  A 
NTI S/ PS -7  5 / 1 25 


NTI S/ PS -7  5 /  1 29 
NTIS/PS-75/131 


NTIS/PS-75/132 
NTIS/PS-75/ 138 
NTI S/ PS -7  5 / 147 


NTI S/ PS -75 / 15  2 
NTIS/PS-75/161 

NTIS/ PS-75/169 
NTI S/ PS -7  5 / 170 
NTI S/ PS-7  5 / 17 1 


NTIS/PS-75/ 172 
NTI S/ PS -7  5 / 173 
NTIS/ PS-75/175 
NTI S/ PS -75 / 176 
NTIS/ PS -75/210 


NTIS/ PS-75/213 
NTIS/PS-75/219 

NTI S/ PS -7  5 / 222 
NTI S/ PS -7  5/ 2  35 


Fish  Protein  Concentrates  (117)  Jan  75 
Venereal  Diseases  (46)  Oct  74 
Contraceptives  and  Birth  Control  (49)  Nov  74 


Interfefon  (157)  Jan  75 

Air  Pollution  Effects  on  Plants  (135)  Jan  75 
Behavior  and  Physiological  Effects  of  Noise.  Vol  1. 
1964-1972  (200)  Jan  75 

Behavior  and  Physiological  Effects  of  Noise.  Vol  2. 
1973-1974  (72)  Jan  75 

Auditory  Perception  in  Cetacea  (57)  Jan  75 


Ecology  of  Insecticide  Water  Pollution.  Vol  1.  1974  (62) 
Jan  75 

Ecology  of  Insecticide  Water  Pollution.  Vol  2.  1964-1973 
(203)  Jan  75 

The  Biological  Effects  of  Oil  Spills  (107)  Jan  75 
Excludes  biodeterioration 
Herpes  Virus  (103)  Jan  75 
Cigaratte  Smoking  (39)  Jan  75 


Bacterial  Pollution  of  Water  (147)  Jan  75 
Rehabilitation  of  tha  Physically  Handicappad  (119)  Jan  75 
Excludes  raports  sponsored  solely  by  the  Atomic  Energy 
Commissi  on 

Rehabilitation  of  the  Mentally  Retarded  (79)  Jan  75 
Color  Vi  si  on  (  143)  Jan  75 
Drug  Abuse  (113)  Jan  75 


Biodeterioration  of  Oil  Spills  (81)  Jan  74 
Effacts  of  Fatigue  on  Human  Behavior  and  Performance 
(104)  Jan  75 
Whales  (93)  Jan  75 

Cold  Weather  Stress  on  Humans  (72)  Jan  75 
Emergancy  Medical  Servicas  and  Care  (87)  Jan  75 


Night  Vision  and  Dark  Adaptation  (78)  Jan  75 
Radiology  (102)  1967-Jan  75 
Ultrasonics  in  Madicina  (39)  Jan  75 
Prostaglandins  (37)  1967-Jan  75 

Biological  Effacts  of  Mercury  Pollution  (112)  Dec  74 


Nuclear  Madicine  (218)  Jan  75 

Tharmal  Pollution.  Part  2.  Biological  Effects  (171)  Jan 
75 

Tumor  Immunology  (51)  1964-Sapt  73 
Psychoses  (85)  Jan  75 
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MEDICINE  AND  BIOLOGY  (Cont.) 


Order  Number 
NTIS/PS-75/236 


NTI S/PS -75/237 
NTIS/PS-75/245 
NTI S/ PS-75 / 2  59 
NTI S/ PS -75 / 260 
NTI  S/  PS-75  /  262 


NTI  S/  PS-75/  263 
NTI S/ PS -75/264 

NTI  S/  PS-75/265 

NTI S/ PS-7  5 / 26  G 
N  TI S/ PS -75 / 272 


NTIS/ PS-75/273 
NTI  S/PS-75/278 
NTI S/ PS -75 / 2 BO 
NTIS/PS-75/307 
NTIS/PS-75/30B 


NTI S/ PS -7  5 / 3  1 5 
NTI S/ PS -75 / 320 

NTI S/ PS -7  5 / 32  9 
NTI S/ PS -75 / 339 
NTI S/PS -75 / 340 


NTI S/ PS -75/344 
NTIS/ PS -75 / 349 
NTI S/ PS-7  5 / 356 

NTIS/ PS -75/3 60 
NTI S/ PS -7  5 / 36  I 


NTIS/PS -75/369 
NTIS/PS-75/3B4 
NTI  S/  PS  -7  5  /  387 
NTIS/PS-75/4IB 
N  TI S/ PS -75 / 427 


NTI  S/  PS  -7 5 /  42 *5 
NTIS/PS-75/430 

NTIS/ PS -75/440 


Hyperbafic  Oxygenation  (125)  Jan  75 


Altitude  Hypoxia  (166)  Jan  75 
Forensic  Medicine  (39)  Jan  75 
Nystagmus  (196)  Jan  75 
Hemophil ia  (22)  Jan  75 
Radioimmunoassay  Studies  (55)  Jan  75 


Tumor  Viruses  (65)  Jan  75 

Cardiovascular  Diseases.  Vol.  2.  1973-1974  (106)  1973-Oct 
74 

Cardiovascular  Diseases.  Vol.  1.  1964-1972  (151) 

1964-1972 

Biological  Effects  of  Lead  Pollution  (109)  Jan  75 
Hypertension  (80)  Jan  75 


Chronic  Obstructive  Lung  Disease  (24)  Jan  75 
Underwater  Medicine  and  Physiology  (191)  Jan  75 
Burn  Therapy  (126)  Jan  75 
Malaria.  Vol  1.  1964-1970  (174)  Feb  75 
Malaria.  Vol  2.  1971-1974  (64)  Feb  75 


Oral  Diseases  and  Preventive  Dentistry  (119)  Feb  75 
Aircraft  Sonic  Boom.  Part  3.  Biological  Effects  (52) 
Feb  75 

Ecology  of  the  Marine  Environment  (205)  Feb  75 
Leukemia  (  134)  Feb  75 

Dental  Materials  end  Equipment  (143)  Feb  75 


Schistosoma  and  Schistosomiasis  (130)  Feb  75 
Septicemia  (  158)  Feb  75 

GRASfGener al I y  Recognized  as  Safe)  Food  Ingredients  (253) 
April  75 

Medical  Entomology.  Vol.  2.  1970-1975  (192)  1970-Jan  1975 
Medical  Entomology.  Vo  1 . 1 .  1964-1969  (157)  1964-1969 


Hemorrhagic  Shock  (70)  1964  -  Apr  75 
Biological  Effects  of  Microwaves  (112)  Mar  75 
Toxicity  of  Gaseous  Halocarbons  (70)  May  1975 
Artificial  Kidneys  (182)  1968-Apr  75 
Blindness  (113)  May  75 


Radioactivity  from  Nuclear  Power  Plants  (227)  May  75 
Sewage  Effects  in  Marine  and  Estuarine  Environments  (136) 
May  75 

Cyanoacrylate  Tissue  Adhesives  (48)  1964-May  75 
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military  sciences 


Order  Number 


NTIS/PS-74/121 
NTI S/PS-75/001 
NTIS/ PS-75/002 
NTIS/PS-75/003 
NTI S/PS-75/004 


Inventory  Control  (1*55)  I970-0ec  74 
Guerrilla  Warfare  (125)  Jan  74 
Civil  Insurgency  (84)  Jan  75 
Riots  and  Riot  Control  (110)  Jan  75 

Insurgency  and  Counterinsurgency  in  Military  Affairs 
(128)  Jan  75 


NTI S/ PS-75 /055  Night  Vision  Devices  (95)  Jan  75 

NTI S/ PS -75 / 393  Arms  Control  (234)  Apr  75 

NTIS/PS-75/405  Replacement  Theory  (85)  Apr  75 


MISSILE  TECHNOLOGY 


Order  Numfcer 

NTI S/  PS-75 / 436  Inertial  Navigation  and  Guidance  (208)  Apr  74 


NATURAL  RESOURCES 


Order  Number 


COM-73-  11E02 
COM-74-  10406 
COM-74-  11223 
NTI  S/PS-74/C90 
NTI S/ PS-74 /0  99 


Structural  Geologic  Studies  (88)  Jul  73 
Forest  management  (85)  1967-Feb  74 
Mine  Safety  (158)  1972-Jul  74 
Eutrophication  (254)  Nov  74 
Water  Rights  and  Water  Law  (147)  Nov  74 


NTIS/ PS -7 4/103 

NTI  S/  PS -74  /  129 

NTIS/PS-74/ 134 
NTIS/PS-75/042 
NTI S/ PS-75/046 


Offshore  Drilling  (96)  1966-Nov  74  Includes 
environmental  aspects 

Automatic  Acquisition  of  Water  Quality  Data  (116) 
1970-Dec  74 

Ocean  Law  (123)  Dec  74 

Snow  Studi es  (  192)  Jan  75 

Acid  Mine  Crainage  (137)  Jan  75 


NTIS/PS-75/C50 

NTI S/PS-75/054 
NTI S/PS-75/059 
NTI S/ PS -7 5/068 
NTI S/ PS-75/C7 1 


Environmental  and  Ecological  Effects  of  Dredging  (85) 
Jan  75 

Strip  Mining  (101)  Jan  75 

Seismology  (62)  1974-Oct  74  Excludes  detection 
Agricultural  Resources  Surveys  (53)  1973-Jan  75 

Ground  Water  Pollution.  Part  1.  General  Studies  (133) 
Jan  7.4  Excludes  studies  dealing  with  irrigation  and 
fertil ization 
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NATURAL  RESOURCES  (Cont.l 


Order  Number 
NTIS/PS-75/072 
NTI S/ PS-75/078 


NTIS/ PS-75/092 
NTIS/PS-75/104 

NTI  S/ PS  -7  5  /  10  5 


NTI  S/  PS  -7 5 /  1 1  2 
NTIS/ PS-75/191 
NTI S/PS-75/ 196 
NTI  S/  PS-75/  197 
NTI S/ PS-7  5 / 198 


NTI S/ PS -7  5 / 220 

NTT  S/ PS -7  5 / 2  54 
NTI S/ PS -7  5 / 326 

NTIS/PS-75/354 

NTIS/ PS-75/357 


NTI S/ PS -7  5 / 362 
NTI S/ PS -7  5/ 37  3 

NTI  S/ PS-75/374 

NTI  S/  PS-7  5/  375 
NTI  S/ PS -7  5/ 377 


NTI  S/ PS -75/ 392 
NTI  S/PS-75/401 

NTIS/ PS-75/  426 
NTI  S/PS-75/441 

NTI  S/  PS-7  5/466 


Ground  Wetar  Pollution.  Part  2.  Pollution  From  Irrigation 
and  Fertilization  (132)  Jan  75 
Weather  Modification  Effects  and  Management  ( 1 17 >  Jan  75 
Excludes  theory  and  physics  of  cloud  seeding  and 
nucl aati on 

Endangered  Species  (29)  Oac  74 

Remote  Sensing  for  Natural  Resource*  Environmental*  and 
Regional  Planning  (91)  1973-Jan  75 
Inctr umant at i on  and  Data  Processing  Used  in  the  Earth 
Resources  Technology  Sateilita  (80)  I973-0ac  74 


Coal  Mine  Waste  (51)  Dec  74 
Tectonics  (157)  Jan  75 
Mine  Ventilation  (66)  Jan  75 

Permafrost.  Part  1.  General  Studies  (105)  Jan  75 
Permafrost.  Part  2.  Structural  Engineering  (174)  Jan  75 


Thermal  Pollution.  Part  3.  Hydrology  and  Hydrodynamics 
(124)  Jan  75 

Oil  Recovery  (E6)  Jan  75  Excludes  offshore  drilling 
Seismic  Detection.  Part  1.  General  Stgdies  (82)  Jan  75 
Excludes  detection  of  nuclaar  events. 

Ground  Water  Pollution.  Part  3.  Saline  Ground  Water  (76) 
Apr  75 

Aeration  of  Sewage  Lagoons*  Reservoirs*  and  Streams  (157) 
Apr  75 


Oil  Shale  (137)  Apr  75 

Public  Opinion  and  Sociology  of  Water  Resource 
Development  (82)  1970-Apr  75 
Planning  and  Impact  of  Water  Resource  Programs  (210) 
1972-Apr  75 

Biochemical  Oxygen  Demand  (262)  Mar  75 
Geothermal  Energy  (148)  Apr  75 


Underwater  Construction  and  Mining  (127)  May  75 
Effects  of  Land  Use  and  Urbanization  on  Water  Resources 
(  94)  1971-May  75 
Salt  Marshes  ( 92)  May  75 

Water  Ouality  Modeling — Hydrological  and  Limnological 
Systems  (213)  Jun  75 
Sport  Fishing  (150)  Jun  75 
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NAVIGATION*  GUIOANCE  ANC  CONTROL 


Order  Number 


NTIS/PS-75/151 
NTIS/ PS-75/436 


Omega  Navigation  System  (129)  Jan  75 
Inertial  Navigation  and  Guidance  (208)  Apr  74 


NON-DESTRICTIVE  TESTING 


Order  Number 


COM-74-  11372 

NTI S/PS-75/115 
NTI S/PS-75/117 
NTIS/PS-75/270 

NTIS/ PS-75/271 


Motor  Vehicle  Tires:  Skid  and  Wear  Resistance; 

Nondestructive  Tests;  Safety  (130)  Aug  74 
Holographic  Flow  Visualization  (53)  Jan  75 
Schlieren  and  Shadowgraph  Photography  (149)  Jan  75 
Nondestructive  Ultrasonic  Testing  and  Inspection.  Vol.  1. 
1964-1971  (188)  Jan  75 

Nondestructive  Ultrasonic  Testing  and  Inspection.  Vol.  2. 
1972-1974  (165)  Jan  75 


NTI S/ PS-7  5 / 43 1 

NTI  S/PS-75/432 
NTIS/ PS-75/433 


Applications  of  Holography  (230)  Jun  75  Excludes  flow 
visualization  and  acoustic  holography 
Acoustic  Holography  (92)  Jun  75 

Holographic  Theory  and  Recording  Techniques  (150)  Jun  75 
Excludes  acoustic  holography  and  applications 


NUCLEAR  SCIENCE  AND  TECHNOLOGY 


Order  Number 


NTT  S/ PS-7  4 / 1 3 1 
NTI S/PS-75/  131 

NTIS/ PS-75/181 

NTIS/ PS-75/213 
NTI S/ PS -7  5 / 327 


Nuclear  Fusion  (146)  1971-Dec  74  Excludes  reports 
sponsored  solely  by  the  Atomic  Energy  Commission 
Rehabilitation  of  the  Physically  Handicapped  (119)  Jan  75 
Excludes  reports  sponsored  solely  by  the  Atomic  Energy 
Comm i ssi on 

Carbon  and  Graphite  Materials.  Part  3.  Graphite  Research 
(148)  Jan  75 

Nuclear  Medicine  (218)  Jan  75 
Seismic  Cetection.  Part  2.  Nuclear 

Events-- 1970-1972— Vol  .  1.  (135)  Jan  75 


NTI S/ PS -7 5/ 32 8  Seismic  Detection.  Part  2.  Nuclear 

Events— 1973-1974— Vol  .  2.  (124)  Jan  75 
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OCEAN  TECHNOLOGY  AND  ENGINEERING 


Order  Number 

COM-74-  10  9  5 1 
NTIS/PS-74/08e 

NTIS/PS-74/ 100 


NTIS/PS-74/123 

NTIS/PS-74/134 


NTIS/PS— 75/014 
NTIS/PS-75/037 
NTI S/ PS-75/038 

NTIS/PS-75/C39 
NTI  S  / PS -75 / 05 9 


NTIS/PS-75/077 

NTIS/PS-75/118 

NTI S/ PS -75 / 1 4 1 
NTIS/ PS-75/143 
NTI  S/  PS-7 5  /  15  2 


NTI  S/PS-75/169 
NTI  S/PS-75/191 
NTI  S/  PS-75/255 
NTI S/ PS -75 / 278 
NTI S/ PS-75/284 


NTI S/ PS-75/293 
NTI S/ PS -7  5 / 296 
NTIS/PS-75/304 

NTIS/ PS-75/305 
NTI S/PS-75/329 


NTI S/ PS -75 / 3  32 

NTIS/PS-75/392 
NTIS/PS -75/413 
NTIS/PS-75/430 

NTIS/ PS-75/442 


NTIS/ PS-75/446 


Oil  Spill  Remove  I  (114)  Mey  74 

Supertenkers  end  Superports  (60)  Nov  74  Includes 
environmental  considerations 
Water  Pollution  in  Estuaries  and  Coastal  Zones  (153) 

Nov  74  Excludes  specific  biological  and  oceanographic 
st  ud i es 

Offshore  Sructures  (66)  Dec  74  Excludes  offshore 
drilling  platforms 
Oceen  Lew  (123)  Dec  74 


Merine  Anchors  (97)  Dec  74 

Underwater  Voice  Communication  Systems  (78)  Dec  74 
Underweter  Clothing#  Tools#  and  Equipment  (101)  Dec  74 
Excludes  breathing  apparatus 
Underwater  Breathing  Apparatus  (130)  Dec  74 
Seismology  (62)  1974-Oct  74  Excludes  detection 


Icebreakers  end  Icebreaking  (88)  Dec  74 
The  Biological  Effects  of  Oil  Spills  (107)  Jan  75 
Excludes  b i odet er i or e t i on 
Recreational  Boeting  (71)  Jan  75 
See  Water  Corrosion  (165)  Dec  74 
Biodeterioration  of  Oil  Spills  (81)  Jan  74 


Whal es  ( 93 )  Jan  75 
Tectonics  (157)  Jan  75 

Foundations  in  Marine  Environments  (64)  Dec  74 
Underwater  Medicine  and  Physiology  (191)  Jan  75 
Shipborne  Containers  end  Containerization  (100)  Jen  75 


Cevitation.  Part  2.  Hydrofoils  (90)  Feb  75 
Cevitetion.  Pert  5.  Propeller  Cavitation  (74)  Feb  75 
Aquaculture.  Part  1.  Fish  (212)  Feb  75  Excludes  studies 
on  selmon 

Aquecul tur  e.  Pert  2.  Shellfish  (129)  Feb  75 
Ecology  of  the  Marine  Environment  (205)  Feb  75 


Surfece  Effect  Veh i cl es/ Sh i ps  in  Marine  Environments 
(108)  Jen  75 

Underweter  Construction  end  Mining  (127)  May  75 
Ocean  Wave  Sensors  (129)  Mey  75 

Sewage  Effects  in  Marine  and  Estuerine  Environments  (136) 
May  75 

Marine  Fouling  (140)  1969-Jun  75 


Remote  Sensing  of  the  Ocean.  Pert  1.  Physical#  Chemical# 
end  Geological  (  147)  1970-Aor  75 
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OCEAN  TECHNOLOGY  AND  ENGINEERING  (Cont. ) 


Order  Number 
NTIS/PS-75/447 
NTI  S/  PS  —7  5/462 
NTIS/PS-75/464 

ORDNANC  E 

Order  Number 
NTIS/PS-75/043 
NTI S/ PS -7  5 / 136 

PHOTOGRAPHY  AND 

Order  Number 

NTI S/ PS -75 / 115 
NTI  S/PS-75/116 

NTIS/PS-75/117 
NTT  S/PS-75/431 

NTIS/PS-75/432 

NTIS/PS-75/433 

PHYSICS 

Order  Number 

COM-73—  10242 
COM-74-  11C56 
COM-74-  1149S 
NTI S/ PS -7 4/ 109 
NTIS/PS-74/116 


Remote  Sensing  of  the  Ocean.  Part  2.  Dynamics  (87) 
1970-Apr  75 

Ocean  Viaste  Disposal  (164)  May  75  Excludes  thermal 
ef  f I uents 

Natural  Gas.  Part  2.  Marine  Transportation  (44)  May  75 


The  Use  of  Dogs  to  Detect  Explosives  and  Narcotics  (24) 
Jan  75 

Lightweight  Armor  (106)  Jan  75 


RECORDING  DEVICES 


Holographic  Flow  Visualization  (53)  Jan  75 
Flow  Visualization  (106)  Jan  75  Excludes  shadowgraph# 
schlieren#  and  holographic  techniques 
Schlieren  and  Shadowgraph  Photography  (149)  Jan  75 
Applications  of  Holography  (230)  Jun  75  Excludes  flow 
visualization  and  acoustic  holography 
Acoustic  Holography  (92)  Jun  75 


Holographic  Theory  and  Recording  Techniques  (150)  Jun  75 
Excludes  acoustic  holography  and  applications 


Stress  Analysis  of  Cracks  (129)  Jan  74 
Carbon  Dioxide  Lasers  (170)  Jun  74 

Numerical  Methods  in  Fluid  Flow  Problems  (139)  Sep  74 
Drag  Reducing  Fluids  (134)  1969-Nov  74 
Liquid  Crystals  (182)  Nov  74 
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PHYSICS 


(Cont. ) 


Order  Number 

NTIS/PS-74/120 

NTIS/PS-74/131 

NTIS/PS-75/015 
NTI  S/  PS-7 5  /  C  1 6 
NTI  S/PS-75/018 


NTI S/  PS -7  5 / C35 
NTI S/ PS-7  5/044 
NTIS/PS-75/C75 
NTIS/PS-75/C81 
NTI S/ PS-75/C86 


NTI S/ PS -7  5 / C89 
NTI S/  PS-75/  1 1  5 
NTI S/ PS -7  5 /  1 1 6 

NTI S/ PS-75 / 1 17 
NTI  S/ PS-7  5 / 1 5  3 


NTI S/PS-75/ 164 
NTI S/ PS-75/ 177 
NTI S/ PS -7  5 / 17  8 
NTI S/ PS -7  5 / 1 88 
NTI S/ PS -7  5 / 204 


NTI S/ PS -7  5 / 205 
NTI  S/  PS-75  /  225 
NTI S/ PS-75/ 229 
NTI S/ PS-75/ 230 
NTIS  / PS -  75/238 


NTI  S/ PS-75/24? 
NTI S/ PS -7  5 / 244 

NTI  S/  PS-7  5  /  24  8 
NTI S/ PS -7  5 / 249 
NTI S/  PS -7  5 / 29  2 


NTI  S/  PS-7 5  /  29  3 
NTI S/ PS -7  5 / 294 

NTI S/ PS -7  5 / 295 

NTI S/ PS-7  5 / 2  96 
NTI S/ PS -75/316 


Dye  Lasers  (140)  Dec  74 

Nucleer  Fusion  (146)  1971-Dec  74  Excludes  reports 
sponsered  solely  by  the  Atomic  Energy  Commission 
Metal  Vapor  Lesers  (35)  Dec  74 
Carbon  Monoxide  Lasers  (83)  Dec  74 
Gas  Dynamic  Lesers  (85)  Dec  74 


E I ectr ofrum I nescent  Display  Devices  (105)  Jan  75 
Gellium  Arsenide  Lasers  (77)  Jen  74 
Infrared  Upconversion  (48)  Dec  74 
Ultreviolet  end  X  Ray  Lasers  (80)  Jan  75 
Magnetic  Bubble  Domains  (42)  Jan  75 


Cadmium  Sulfide  Solar  Cells  (161)  Jan  75 
Holographic  Flow  Visualization  (53)  Jen  75 
Flow  Visualization  (106)  Jan  75  Excludes  shadowgraph* 
schlieren*  and  holographic  techniques 
Schlieren  and  Shedowgreph  Photography  (149)  Jan  75 
Cavity  Flow  (117)  Jan  75 


Aircreft  Weke  Vortices  (137)  Dec  1974 
Schottky  Berrier  Devices  (114)  Jan  75 
Frequency  Allocation  end  Management  (100)  Jen  75 
Bend  Pass  Filters  (104)  Jen  75 


Fluid 

Cont  r ol 

Cev  ices . 

Vol 

1. 

1964-1971 

(188) 

Dec 

74 

Fluid 

Cont  rol 

Devices. 

Vol 

2. 

1972-1974 

(  104) 

Dec 

74 

Ouasers*  Pulsars*  Bleck 

Holes 

(170)  Feb 

75 

Solar  Eclipses  (140)  Feb  75 
Relativity  Theory  (130)  1970-Dec  74 
Quantum  Electrodynamics  (153)  Feb  75 


Cosmology  (102)  Feb  75 

Use  of  Ultresonics  in  Menuf actur i ng  Procedures  (89)  Dec 
74 

Acoustic  Surface  Weves.  Vol.  1.  1964-1972  (75)  Jan  75 
Acoustic  Surface  Waves.  Vol.  2.  1973-1974  (137)  Jan  75 
Cavitation.  Part  1.  Cavitation  Flow  (142)  Feb  75 


Cevitetion.  Part  2.  Hydrofoils  (90)  Feb  75 
Cavitetion.  Part  3.  Corrosion  end  Erosion  (83)  Feb  75 
Excludes  turbine  cavitation 
Cevitetion.  Pert  4.  Cevitation  Flow  and  Erosion  in 
Turbines  (60)  Feb  75 

Cavitation.  Part  5.  Propeller  Cavitation  (74)  Feb  75 
Heat  Pipes.  Vol  1.  1964-1972  (175)  Feb  75 
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PHYSICS 


( Cont.  ) 


Order  Number 

NTI S/ PS -7  5 / 3 17 
NTIS/PS-75^351 
NTISJPS-75J 368 
NTISf PS-75J 399 
NTIS/PS-75/A02 


NTI  S^  PS -7 5  ^  A 1 2 
N  TI  S^  PS  -7  5  M 1 5 
NTI  S/  PS  -75  M20 
NTI  S^  PS  -7  5  M28 
NTI  S^  PS  -7  5  M3  1 


NTIS/PS-75/A32 
NTI  SMS  -75  M33 

NTISMS-75/AA8 

NTI  S/  PS-7  5 /  A  57 

NTI  SMS  -75  M58 


NTIS/PS-75/ A65 
NTIS/PS-75/A66 
NTIS/PS-75/A67 


PROPULSION  AND 


Order  Number 

NTI  Sf  PS-7  5/  126 

NTIS/PS-75/127 
NTI  Sf  PS-75/  139 
NTI SMS  -7  5  /  2  56 
NTISMS-75/295 


NTI  SMS  -7  5  /  3  1 2 
NTI  SMS-75  / 3  13 


Heat  Pipes.  Vo  I  2.  1973-197A  (122)  Feb  75 
Nonlinear  Acoustics  (71)  Apr  75 
Amorphous  Semiconductors  (22A)  Oct  73  -Dec  7A 
Radiation  Carnage  of  Laser  Materials  (1A3)  Apr  75 
Light  Cetection  and  Rang i ng ( L I DAR )  (191)  May  75 


Light  Communication  Systems  (151)  Apr  75 
Light  Emitting  Diodes  (159)  Apr  75 
Fiber  Cptics  (  1A7)  1969-May  75 
Structural  Mechanics  Software  (185)  May  75 
Applications  of  Holography  (230)  Jun  75  Excludes  flow 
visualization  and  acoustic  holography 


Acoustic  Holography  (92)  Jun  75 

Holographic  Theory  and  Recording  Techniques  (150)  Jun  75 
Excludes  acoustic  holography  and  applications 
Magnetohydrodynamic  Generators  In  Power  Generation  (105) 
May  75 

Ferrite  Microwave  Electronics.  Vol  1.  196A-1969  (221) 
196A-1969 

Ferrite  Microwave  Electronics.  Vol  2.  1970-197A  (105) 
1970-Apr  75 


Stress  Crack  Phenomena  (186)  Jun  75  Excludes  rock 
mechanics  and  mathematical  analysis 
Mathematical  Analysis  of  Stress  Cracks.  Vol  1.  196A-1973 
(207)  June  75 

Mathematical  Analysis  of  Stress  Cracks.  Vol  2.  197A-May 
75  (  109)  June  75 


FUELS 


Gas  Turbines#  General:  Corrosion  and  Erosion  (1A1)  Dec  7A 
Excludes  turbine  blades 

Turbine  Blades:  Corrosion  and  Erosion  (78)  Dec  7A 
Diesel  Engine  Exhaust  (86)  Jan  75 
Fluidized  Bed  Combustion  (66)  Dec  7A 
Cavitation.  Part  A.  Cavitation  Flow  and  Erosion  In 
Turbines  (60)  Feb  75 


Automobile  Air  Pollution.  Part  A.  New  Automotive  Engines 
(60)  1 970-Dec  7A 

Automobile  Air  Pollution.  Part  5.  Automotive  Fuels  (A8) 
1970-Dec  7 A 
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TRANSPORTATION 


Order  Number 

COM-74-  10  6  87 

COM-74-  10919 
COM-74-  11372 

COM-74- 11573 
NTIS/PS-7f/09e 


NTI S/ PS -74 /  1 10 
NTIS/PS-75/006 
NTIS/ PS -75/008 
NTIS/PS-75/C33 
NTIS/PS-75/036 


NTIS/PS-75/060 

NTI S/ PS-75/073 

NTI S/ PS -7  5 / 074 
NTIS/PS-75/099 
NTI 5/ PS-75 /  1 14 


NTIS/PS-75/  122 
NTIS/PS-75/  130 
NTI S/ PS -75 /  144 
NTIS/PS-75/  148 
NTIS/PS-75/ 151 


NTI S/ PS-75/ 164 
NTI S/ PS -7  5 / 174 
NTI S/ PS -7  5 /  1 80 
NTI S/ PS -75 / 200 

NTIS/ PS-75/201 


NTIS/PS-75/231 
NTIS/ PS -75/279 
NTI S/ PS -7  5 / 286 

NTI S/ PS -7  5 / 2  87 
NTIS/PS-75/ 309 


NTI  S/  PS  -75  / 3 1 0 


Transportation  for  the  Elderly  and  Physically  Handicapped 
125)  Apr  74 

Air  Traffic  Control  Simulation  Models  (125)  May  74 
Motor  Vehicle  Tires:  Skid  and  Wear  Resistance; 

Nondestructive  Tests;  Safety  (130)  Aug  74 
Electric  Automobiles  (60)  Oct  74 
Airport  Noise  (113)  Nov  74 


Alcoholism  (135)  Nov  74 

Pedestrian  Movement  and  Safety  (70)  1968-Oct  74 
Clear  Air  Turbulence  (220)  Dec  74 
Stress  Fectors  on  Pilot  Performance  (65)  Nov  74 
Collision  Avoidance  Systems  (156)  Dec  74 


Maneuvering  Aircraft:  Noise  Pollution  and  Control  (102) 
Jan  75 

Signs  and  Display  Systems:  Graphic  Design  and  Human 
Engineering  (92)  Jan  75 
Bicycl  es  (41)  Jan  75 
Fog  Dispersal  (167)  Jan  74 

Tracked  Air  Cushion  Vehicles  and  Magnetic  Levitation 
(70)  Dec  74 


Highway  Markings  (64)  Dec  74 
Air  BOg  Restraints  (68)  Jan  75 
Driver  Education  (109)  Jan  75 

Tourism  and  Travel  in  the  United  States  (85)  Jan  75 
□mega  Navigation  System  (129)  Jan  75 


Aircraft  Wake  Vortices  (137)  Dec  1974 
Discrete  Address  Beacon  System  (46)  Jan  75 
Highway  Beautification  (46)  Jan  75 

Financing  Urban  Transportation.  Part  1.  General  Studies 
(65)  1970- Jan  75 

Financing  Urban  Transportation.  Part  2.  Local  Studies 
(95)  1970- Jan  75 


Ice  and  Fog:  Detection  and  Warning  Systems  (58)  Dec  74 
Urban  Parking  (82)  Feb  75 

Hazardous  Materials  Transportation  (126)  Dec  74  Excludes 
radioactive  wastes 

Dual  Mode  Transportation  (77)  Feb  75 
Automobile  Air  Pollution.  Part  1.  Abatement  Through 
Management  and  Planning  (89)  1970-Jan  75 


Automobile  Air  Pollution.  Part  2.  Exhaust  Analysis  (33) 
1970-Dec  74 


-11- 


TRANSPORTATION  (Cont.) 


Order  Number 

NTIS/PS-75/311 

NTIS/PS-75/312 

NTIS/PS-75/313 

NTIS/PS-75/314 

NTIS/PS-75/318 

NTI S/ PS -75 / 3 1 9 

NTIS/PS-75/320 

NTIS/PS-75/321 

NTIS/PS-75/322 

NTIS/PS-75/333 

NTI S/ PS-75 / 334 


NTIS/PS-75/342 
NTIS/PS-75/376 
NTIS/PS -75/403 


NTIS/PS-75/4I7 

NTIS/PS-75/421 

NTIS/PS-75/436 
NTIS/PS-75/  444 
NTIS/PS  -75/464 


URBAN  TECHNOLOGY 


Order  Number 

COM-74-  I010C 
COM-7  4-  10  6  87 

COM-74-  10982 
COM-74- 11201 
COM-7  4—  11319 


Automobile  Air  Pollution. 
1970-Dec  74 

Automobile  Air  Pollution. 

(60)  I970-0ec  74 
Automobile  Air  Pollution. 
1970-Dec  74 

Automobile  Air  Pollution. 
(42)  1970-Dec  74 


Part  3.  Control  Equipment  (100) 
Part  4.  New  Automotive  Engines 
Part  5.  Automotive  Fuels  (48) 
Part  6.  Atmospheric  Motion 


Aircraft  Sonic  Boom.  Part  1.  Studies  on  Aircraft  Flight 
and  Cesi gn  (99)  Feb  75 

Aircraft  Sonic  Boom.  Part  2.  Effects  on  Buildings  (60) 
Feb  75 

Aircraft  Sonic  Boom.  Part  3.  Biological  Effects  (52) 

Feb  75 

Railroad  Management  and  Planning  (139)  Feb  75 
Railroad  Freight  Transportation  (98)  Feb  75 


Surface  Effect  Vehicles  and  Surface  Effect:  General 
Studies.  Vo  I .  1.  1964-1971  (  134)  Jan  75  Does  not 
include  marine  environments 
Surface  Effect  Vehicles  and  Surface  Effect:  General 
Studies.  Vol.  2.  1972-1974  (67)  Jan  75  Does  not 
include  marine  environments 
Fuel  Consumption.  Part  2.  Transportation  (93)  Feb  75 
Air  Traffic  Congestion  and  Capacity  (106)  Apr  75 
Urban  Automated  Traffic  Control  (114)  May  75 


Microwave  Landing  Systems  (80)  Apr  75 

BART  and  METRO — Rapid  Transit  for  the  San  Francisco  and 
Washington  D.C.  Areas  (168)  May  75 
Inertial  Navigation  and  Guidance  (208)  Apr  74 
Highway  Traffic  Noise  (101)  May  75 

Natural  Gas.  Part  2.  Marine  Transportation  (44)  May  75 


Juvenile  Delinquency  Prevention  Programs  (100)  Dec  73 
Transportation  for  the  Elderly  and  Physically  Handicapped 
(25)  Apr  74 

Industrial ized  Housing  (159)  Jun  74 
Flood  Control  (191)  1972-Jul  74 

Urban  Information  Systems  (196)  1970-Aug  74  Includes 
USAC  reports 


-mm- 


URBAN  TECHNOLOGY  (Cont.) 


Ordar  Number 

COM-74-  11360 
COM-74-  11343 
COM-74-  11534 
NTIS/PS-74/104 
NTIS/PS-74/106 


NTIS/PS-74/107 

NTIS/PS-74/108 

NTIS/PS-74/125 

NTIS/PS-74/132 

NTIS/PS-75/C03 


NTIS/PS-75/C05 

NTIS/PS-75/C06 
NTIS/PS-75/007 
NTI S/PS -75/043 

NTIS/PS-75/047 


NTIS/PS-75/C56 
NTIS/PS-75/061 
NTI S/ PS -75 /O  83 
NTIS/PS-7  5/104 
NTI S/ PS -75 /  1 1  4 


NTI S/ PS -7  5 /  1 1 4 

NTIS/PS -75/120 
NTI S/ PS -7 5/141 
NTI S/ PS -7  5 /  148 
NTIS/PS-75/168 


NTIS/PS-75/171 
NTI S/ PS -7  5 /  1 80 
NTI S/ PS -7  5 /  1 84 

NTI S/ PS -75 / 1 85 

NTI  S/  PS  -7  5 /  1  86 


Air  Ouaiity  Monitoring  (121)  1470-Jul  74 

The  Elderl y  (134)  Sap  74 

Building  F i r as  ( 143)  Sap  74 

Urban  Air  Pollution  (153)  1470-Nov  74 

Urban  Noise  Poliution  (66)  1470-Nov  74 


Urban  Sewage  Treatment  Planning  (134)  1470-Nov  74 
Urban  Storm  Sawers  and  Watar  Runoff  (224)  Nov  74 
Quality  of  Life  in  tha  Urban  Environment  (131)  1470-Dac 
74 

Housing  (121)  1470-Dec  74 

Riots  and  Riot  Controi  (110)  Jan  75 


Rahab i I i ta t i on  of  Criminal  and  Public  Offandars  (100) 

1 467-Oct  74 

Pedestrian  Movement  and  Safety  (70)  1468-Oct  74 
Disasters  (131)  Dec  74 

The  Use  of  Dogs  to  Detect  Explosives  and  Narcotics  (24) 
Jan  75 

Crime  Prevention  and  Enforcement  Through  Community 
Ralations  (72)  Jan  75 


Behaviof  and  Psychoiogy  as  Ralatad  to  Law  Enforcament 
(  103)  Jan  75 

Da-icing  Matariais  and  Techniques  for  Roads  and  Runways 
(42)  Jan  75 

Tha  Use  of  the  Mass  Media  by  Local  and  Regional 
Governments  (58)  Jan  75 

Remote  Sensing  for  Natural  Resourca*  Environmental*  and 
Regional  Planning  (41)  1473-Jan  75 
Trackad  Air  Cushion  Vehicles  and  Magnetic  Lavitation 
(70)  Dac  74 


Minority  Business  (71)  Jan  75  Excludes  regional  and 
socioeconomic  studies 

Economic  Davelopmant  of  Ethnic  Minorities  (86)  Jan  75 
Recreational  Boating  (71)  Jan  75 

Tourism  and  Travel  in  the  United  States  (85)  Jan  75 
Ghattos  (64)  Jan  75 


Emergency  Medical  Services  and  Care  (87)  Jan  75 

Highway  Beautification  (46)  Jan  75 

Regional  and  Urban  Solid  Waste  Disposal.  Part  1. 

Managament  Planning  (81)  Jan  75 
Regional  and  Urban  Solid  Waste  Disposal.  Part  2. 

Case  Studies  (110)  Jan  75 
Regional  and  Urban  Solid  Waste  Disposal.  Part  3. 
and  Disposal  Technology  (84)  Jan  75 


Local 
Han  d I i n  g 
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URBAN  TECHNOLOGY  (Cont.  ) 


Order  Numter 
NTI S^  PS-75  ^ 199 
NTI SMS-75/200 
NTI S/ PS -75/201 
NTI S/PS-75/202 
NTI S/ PS -75 / 203 


NTI S/ PS-7  5 / 2 16 
NTIS/PS-7  5/276 
NTI S/  PS-7  5  /  2  87 
NTI  S/  PS-7  5 /  30  1 
NTI S/ PS -75/ 306 


NTI S/PS -75/323 
NTIS/PS-75/A01 

NTI S/  PS -75/ A03 
NTI S/ PS -75 / A2 1 

NTI S/ PS -7  5 / A2  5 


NTI  S/  PS-75/  AA3 
NTIS/PS-75/ AAA 


Urban  Financing  and  Taxation  (65)  Jan  75  Excludes 
financing  of  transportation  and  pollution  control 

Financing  Urban  Transportation.  Part  1.  General  Studies 
(65)  167 0- Jan  75 

Financing  Urban  Transportation.  Part  2.  local  Studies 
(65)  1670-Jan  75 

Financing  and  Taxation  For  Urban  Control  of  Pollution 
( 111 )  Jan  75 

Housing  Taxation  and  Financing  by  the  Federal*  State*  and 
Local  Governments  (87)  Jan  75 


Citizen  Participation  in  Local  Government  (66)  Jan  75 
Urban  Parking  (82)  Feb  75 
Dual  Mode  Transportation  (77)  Feb  75 
Central  City  Redevelopment  (5A)  Feb  75 
Automobile  Air  Pollution.  Part  1.  Abatement  Through 
Management  and  Planning  (86)  1670-Jan  75 


Population  Mobility  (127)  Feb  75 

Effects  of  Land  Use  and  Urbanization  on  Water  Resources 
( 6 A )  1671-May  75 

Urban  Automated  Traffic  Control  (11A)  May  75 
BART  and  METRO — Rapid  Transit  for  the  San  Francisco  and 
Washington  D.C.  Areas  (168)  May  75 
Crimes  and  Crime  Prevention  (13A)  May  75 


Police  (200)  Jun  75 

Highway  Traffic  Noise  (101)  May  75 


-oo- 


HOW  TO  ORDER 


ORDERING.  The  form  (or  forms)  available  for  a  particular  report  is 
indicated  in  the  citation  in  the  NTISearch:  P£  indicates  Paper  Copy; 

M£  or  FI  CHE  indicates  Microfiche;  MICROFILM  (user  must  specify  mode 
and  parity  wanted).  When  options  are  offered,  as  with  mag  tape,  be 
sure  to  include  a  note  with  your  order  indicating  option  desired. 
Legibility  of  paper  copy  and  microform  can  vary.  Be  sure  to  indicate 
the  number  of  copies  wanted;  and  if  your  address  is  different  from  the 
mailing  label  on  the  order  form,  make  all  necessary  corrections. 

PAYMENT.  Prepayment  helps  to  expedite  your  order.  An  NTIS  Deposit 
Account  (request  brochure  NT  I S - P  R~  3  3  for  details  on  how  to  open  a 
Deposit  Account)  or  American  Express  Card  Account  can  also  help.  If 
payment  is  sent,  be  sure  your  order  and  remittance  are  sent  together. 
Please  make  checks  payable  in  U.S.  currency  to  National  Technical 
Information  Service.  NTIS  will  ship  your  order  and  bill  later,  but  a 
$5  surcharge  per  order  (not  per  item)  is  added.  A  few  reports  announced 
by  NTIS  may  be  available  from  other  sources  at  lower  prices  than  NTIS 
charges,  owing  to  subsidies  from  special  funding.  NTIS'  operating 
costs  are  not  subsidized  and  must  be  recovered  from  sales. 

FOREIGN  ORDERS.  Whenever  a  foreign  sales  price  is  not  specified  in 
the  listings,  all  foreign  buyers  must  add  the  following  charges  to 
each  order:  $2.50  per  paper  copy  report;  and  $1.50  per  microfiche 
report . 

NOTE:  Please  use  order  number  to  insure  prompt 

and  accurate  fulfillment  of  your  order. 

Prices  quoted  in  this  brochure  apply  only 
to  items  ordered  with  an  order  number. 

£  JL  JL  JL  JL  JL  JL  JL 


A  catalog  of  the  entire  family  of  NTIS  information  products  and  services 
will  be  sent  free  on  request.  Please  ask  for  NT  I  S-PR- 1  5**  • 


PRICES  SUBJECT  TO  CHANGE 
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RESEARCH  REPORTS  CITED  IN  NTI SEARCHES 


ARE  AVAILABLE  IN  THESE  FORMATS 

AVAI LAB  I LITY.  NTIS  products  can  be  made  available  in  one  or  more  of 
the  following  forms: 


PAPER  COPY 

Copies  of  the  original  report  or  reprint 
are  furnished. 

MICROFORMS 

The  size  of  the  microfiche  film  sheet  is 

105  x  148.75mm  (about  4x6  inches); 
microfilm  can  be  35mm  or  16mm. 

MAGNETIC  TAPE 

Tape  can  be  seven  track,  200,  556,  or  800 
bytes  per  inch  (bpi),  odd  or  even  parity; 
or  nine  track,  800  or  l600bpi,  odd  parity. 

Coding  can  be  Bed  (Binary  Coded  Decimal)  or 

Ebcdic  (Extended  Binary  Coded  Decimal  Inter¬ 
change  Code) . 

PUNCHED  CARDS 

Furnished  as  80  column  cards. 

SRIM: 

AUTOMATIC  DISTRIBUTION  OF  RESEARCH  REPORTS 

SRIM  (Selected  Research  in  Microfiche)  is  an  automatic  biweekly  service 
available  from  NTIS  to  help  you  expand  your  coverage  of  U.S.  Government 
research  and  development  at  a  cost  within  reach  of  a  modest  information 
budget.  You  limit  your  expense  by  receiving  complete  research  reports 
(not  just  abstracts)  in  microfiche,  but  only  in  the  subject  areas  you 
select  --  and  at  only  $0.A5  for  each  SRIM  microfiche  title  instead  of 
the  regular  $2.25  price.  And  you  get  the  reports  in  microfiche  without 
having  to  track  down  a  specific  report  and  order  it.  For  further  details 
telephone  SRIM  Information  (703)  321-8507  or  write  to  NTIS. 


PRICES  SUBJECT  TO  CHANGE 


PRICES  OF  RESEARCH  REPORTS 


Prices  for  paper  copy  and  microfiche  cited  with  each  technical  report 
summary  contained  in  the  search  have  been  superseded  for  the  most  part. 
The  price  lists  on  this  page  are  currently  in  effect,  but  are  subject 
to  change.  Please  check  the  most  recent  price  lists  before  sending  your 
order. 

MICROFICHE  PRICES 

The  basic  per  title  selling  price  for  all  microfiche  is  $2.25  domestic 
and  $3-75  for  all  addresses  outside  the  U.S.  These  prices  are  retroactive 
for  all  reports  --  except  as  noted  in  the  next  sentence  —  regardless  of 
the  announcement  date.  The  exception  occurs  if  the  cited  price  is  greater 
than  the  basic  per  title  price,  in  which  event  the  cited  price  remains  in 
effect . 

PAPER  COPY  PRICES 


Page 

Range 

Domes t i c 
Selling 
Price 

Page 

Range 

Domes t i c 
Selling 
Price 

Page  Range 

Domest i c 
Selling 
Price 

001 

-  025 

$  3.25 

251 

-  275 

$  8.50 

501  -  525 

$  12.25 

026 

-  050 

3-75 

276 

-  300 

8.75 

526  -  550 

12.50 

051 

-  075 

A. 25 

301 

-  325 

9.25 

551  -  575 

13-00 

076 

-  100 

4.75 

326 

-  350 

9-50 

576  -  600 

13-25 

101 

-  125 

5.25 

351 

-  375 

10.00 

601  or  more 

126 

-  150 

5.75 

376 

-  400 

10.25 

Note:  Add  $2.00  for 

151 

-  175 

6.25 

401 

-  425 

10.50 

each  add i 1 

:ional  100- 

176 

-  200 

7.00 

426 

-  450 

11.25 

page  increment  from 

201 

-  225 

7.25 

451 

-  475 

11.50 

601  to  1000  pages; 

226 

-  250 

7.50 

476 

-  500 

12.00 

add  $4.00 

for  each 

additional  100-page 
increment  greater  than 
1000  pages. 


Foreign  Selling  Price:  Add  $2.50  to  the  per  copy  domestic  paper  copy  price. 

Certain  special  reports  previously  specially  prices  (for  example,  AEC 

reports  and  IAC  reports)  will  continue  to  be  treated  as  exceptions  to  this 

price  schedule. 


NOTE:  Please  use  order  number  to  insure  prompt 

and  accurate  fulfillment  of  your  order. 
Prices  quoted  in  this  listing  apply  only 
to  items  ordered  with  an  order  number. 


PRICES  SUBJECT  TO  CHANGE 


-r  r- 


July  1975 


ABOUT  WGA 


Weekly  Government  Abstracts  comprise  weekly  newsletters  in  25  categories, 
each  carrying  summaries  of  most  unclassified  federally  funded  research 
as  it  is  completed  and  made  available  to  the  public.  Abstracts  of  reports 
appear  in  as  many  categories  as  appropriate  by  means  of  a  computerized 
cross-referencing  system  and  do  so  within  two  or  three  weeks  of  their 
receipt  by  NTIS  from  the  originating  agencies.  Generally,  the  technical 
report  summaries  have  been  prepared  by  the  author.  The  last  issue  of  the 
year  is  a  subject  index  containing  up  to  10  cross  references.  The  titles 
and  annual  subscription  rates  are: 


Dome st i c  Fore i gn 


Admi n i st rat  ion 

$  40 

$  50 

Agriculture  &  Food 

40 

50 

Behavior  &  Society 

40 

50 

Biomedical  Technology  &  Engineering 

40 

50 

Building  Technology 

40 

50 

Business  &  Economics 

40 

50 

Chemi st ry 

40 

50 

Civil  and  Structural  Engineering 

40 

50 

Commun i cat  ion 

45 

60 

Computers,  Control  &  Information  Theory 

40 

50 

Electrotechnology 

40 

50 

Energy 

40 

50 

Environmental  Pollution  and  Control 

40 

50 

Government  Inventions  for  Licensing 

165 

220 

Health  Planning 

40 

50 

Industrial  &  Mechanical  Engineering 

40 

50 

Library  &  Information  Sciences 

30 

40 

Materials  Sciences 

40 

50 

Medicine  &  Biology 

45 

60 

NASA  Earth  Resources  Survey  Program 

40 

50 

Natural  Resources 

40 

50 

Ocean  Technology  &  Engineering 

40 

50 

Phys i cs 

45 

60 

Transportat ion 

40 

50 

Urban  Technology 

40 

50 

Subtract  $5  for  each  additional  title  when  ordering  more  than  one. 


Sample  issues  are  available  on  request.  You  may  order  an  annual  subscript 
from  NTIS,  5285  Port  Royal  Road,  Springfield,  VA  22161. 

PRICES  SUBJECT  TO  CHANGE 

July  1975 


MAIL  ORDER  TO: 


National  Technical  Information  Service 

U.  S.  DEPARTMENT  OF  COMMERCE  TELEX  89-9405 

5285  Port  Royal  Road  Telephone  (703)  321-8543 

Springfield,  Va.  22161  Date _ 

PURCHASER: 

SHIP  TO:  (Enter  if  different  from  address  at  left) 


N  ame _ 

Organ  ization 


Address- 


\ttention:m 


City,  State,  Z1P 


|  1  Charge  my  NTIS  deposit  account  no.. - 

|  Send  me  an  application  for  an  NTIS  deposit  account. 

|  |  Purchase  order  no _ 


[ _ j  Check  enclosed  for  _ _ _ _ _ _ _ _ 

j  Rill  me.  See  reverse  for  costs  (not  applicable  to  foreign  customers), 
]  Charge  to  my  American  Express  Card  account  number: 

]  □  [ 


Signature. 


Wherever  a  foreign  sales  price  is  NOT  specified  in  the 
listings,  all  foreign  buyers  must  add  the  following 
charges  to  each  order: 

$2.50  for  each  document 
$1.50  for  each  microfiche 


FOR  DDC  USERS  ONLY 


DDC  User  Code. 


Contract  Number^ 


(Last  6  characters  only) 


Allow  3-5  weeks  for  delivery  on  your  order.  If  ordering  without  a  document  number,  by  title  only,  allow  an  additional  2  weeks. 


DOCUMENT  j  If  ordering  by  title  or  if  item  ordered  is  a  "1 
NUMBER  [^magnetic  tape,  please  see  reverse  side.  J 

USER  ROUTING 
CODE  (see  reverse) 

Quantity 

Unit 

Price 

Total 

Price 

Paper 

Copy 

Micro¬ 

fiche 

Other 
( specify) 

/  PTP 

/  PTP 

/PTP 

/  PTP 

/  PTP 

/  PTP 

/  PTP 

/  PTP 

/  PTP 

/PTP 

E  nter 
Grand 
Total 

$ 

FORM  NTIS-173  (REV.  2-75) 


-tt- 


USCOMM-DC  6367-P75 


USER  ROUTING  CODE:  NTIS  can  label  each  document  for  routing  within  your  organization.  If  you  want  this  service  put 

your  routing  code  in  the  box  marked  USER  ROUTING  CODE.  (Limit  eight  characters) 

SHIP  &  BILL  SERVICE:  NTIS  appreciates  prepayment  for  documents  through  the  use  of  an  NTIS  Deposit  Account,  check, 

or  money  order.  Should  this  not  be  convenient,  NTIS  will  mail  your  order  and  bill  you  about  15 
days  after  shipment.  The  handling  charge  for  ordering  documents  is  S'). 00  per  order  (not  line  item); 
$5.00  per  NTIScarch  ordered;  $2.50  per  subscription  ordered.  NTIS  docs  not  bill  customers  for 
magnetic  tapes  or  shipments  destined  for  outside  the  United  States. 

ORDERING  MAGNETIC  TAPE:  (check  mode)  □  9  track  (  1  I<’00  MI>I  [— I  7  track  f  1  556  BPI  □  parity 

(odd  parity)  □  800  DPI  "  fcj  800  DPI  ’  ]  cvcn  par,ty 


ORDERING  BY  TITLE:  If  ordering  without  document  number,  by  title  only,  allow  an  additional  2  weeks. 


TITLE  *1 

Sponsor’s  Series  ft 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location  ) 

Personal  Author 

Turn  to  other  side.  Write  "l"  in  the  Document  Number  block  and  complete  the  rest  of  the 

line. 

TITLE  #2 

Sponsor's  Senes  ft 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal  Author 

Turn  to  other  side.  Write  ,,2”  in  the  Document  Number  block  and  complete  the  rest  of  the 

line. 

TITLE  #3 

Sponsor's  Series  ft 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal  Author 

Turn  to  other  side.  W'ritc  ,,3”  in  the  Document  Number  block  and  complete  the  rest  of  the  line. 

TITLE  #4 

Sponsor's  Series  ft 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal  Author 

Turn  to  other  side.  Write  *MM  in  the  Document  Number  block  and  complete  the  rest  of  the 

1  i  nc . 

TITLE  #5 

Sponsor's  Series  ft 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal  Author 

Turn  to  other  side.  Write  "5”  in  the  Document  Number  block  and  complete  the  rest  of  the 

li  ne. 

FORM  N  T  IS*  1  73  (REV.  2-73) 


-uu- 


USCOMM*  D  C  63G7-P73 


MAIL  ORDER  TO: 


National  Technical  Information  Service 

U.  S.  DEPARTMENT  OF  COMMERCE  TELEX  89*9405 

5285  Port  Royal  Road  Telephone  (703)  321-8343 

Springfield,  Va.  22161  Datc _ 

PURCHASER: 

SHIP  TO.  (Enter  if  different  from  address  at  left) 


Name _ 

Organization 
Address _ 


Attention:, 


City,  State,  ZIP. 


|  |  Charge  my  NT1S  deposit  account  no. _ 

]  Send  me  an  application  for  an  NTIS  deposit  account. 

r  I  Purchase  order  no.. _ * _ 

|  ~~|  Check  enclosed  for  $, _  _ _ _ 

{  Hill  me.  See  reverse  for  costs  (not  applicable  to  foreign  customers). 
□  Charge  to  my  American  I*  x press  Card  account  number: 


Wherever  a  foreign  sales  price  is  NOT  specified  in  the 
listings,  all  foreign  buyers  must  add  the  following 
charges  to  each  order: 

$2.50  for  each  document 
$1.50  for  each  microfiche 


FOR  DDC  USERS  ONLY 


]  □ 


DDC  User  Code_ 
Contract  Number 


Signatui  c 


(Last  6  characters  only) 


Allow  3-5  weeks  for  delivery  on  your  order.  If  ordering  without  a  document  number,  by  title  only,  allow  an  additional  2  weeks. 


DOCUMENT  |  If  ordering  by  title  or  if  item  ordered  is  a  j 
NUMBER  [^magnetic  tape,  please  see  reverse  side.  J 

USER  ROUTING 
CODE  (see  reverse) 

Quontit 

Unit 

Price 

T  otol 

Price 

Poper 

Copy 

Micro¬ 

fiche 

Other 

(specify) 

. . .  /  PTP 

/  PTP 

/PTP 

/PTP 

/PTP 

/PTP 

/PTP 

/PTP 

/PTP 

/PTP 

Enter 

Grond 

T  otol 

$ 

FORM  NT1S-173  1REV.  2-75) 
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U  5 COMM-  DC  C367-P73 


USER  ROUTING  CODE:  NTIS  can  label  each  document  for  routing  within  your  organization.  If  you  want  this  service  put 

your  routing  code  in  the  box  marked  USER  ROUTING  CODE.  (Limit  eight  characters) 

SHIP  &  BILL  SERVICE:  NTIS  appreciates  prepayment  for  documents  through  the  use  of  an  NTIS  Deposit  Account,  check, 

or  money  order.  Should  this  not  be  convenient,  NTIS  will  mail  your  order  and  bill  you  about  15 
days  after  shipment.  The  handling  charge  for  ordering  documents  is  $5.00  per  order  (not  line  item); 
$5.00  per  NTlSearch  ordered;  $2.50  per  subscription  ordered.  NTIS  does  not  bill  customers  for 
magnetic  tapes  or  shipments  destined  for  outside  the  United  States. 

ORDERING  MAGNETIC  TAPE:  (check  mode)  □  9  track  ]  1600  B PI  (—1  7  track  f  '  556  BPI  □  odd  ParitV 

(odd  parity)  O  800  BP1  '  O  800  BPI  —  even  parity 


ORDERING  BY  TITLE:  If  ordering  without  document  number,  by  title  only,  allow  an  additional  2  weeks. 


TITLE  #1 

Sponsor's  Series  & 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal  Author 

Turn  to  other  side.  Write  "1”  in  the  Document  Number  block  and  complete  the  rest  of  the 

line. 

TITLE  # 2 

Sponsor’s  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location  ) 

Personal  Author 

Turn  to  other  side.  Urite  ,,2,t  in  the  Document  Number  block  and  complete  the  rest  of  the 

line. 

TITLE  #3 

Sponsor’s  Series  a 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location  ) 

Personal  Author 

Turn  to  other  side.  Write  ,*3M  in  the  Document  Number  block  and  complete  the  rest  of  the  line. 

TITLE  #4 

Sponsor’s  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal  Author 

Turn  to  other  side.  Write  "4"  in  the  Doc 

ument  Number  block  and  complete  the  rest  of  the 

1 1  ne . 

TITLE  #5 

Sponsor’s  Series  ~ 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal  Author 

Turn  to  other  side.  Write  in  the  Document  Number  block  and  complete  the  rest  of  the 

li  ne. 

FORM  N  T  IS- 1  73  (REV.  2-75) 


-ww- 


U  SCO  MM-  DC  6307-P75 


MAIL  ORDER  TO: 


Nitniul  Technical  Information  Service 

U.  S.  DEPARTMENT  OF  COMMERCE  TKLl-X  89*9405 

5285  Port  Royal  Road  Telephone  (703)  321-8543 

Springfield,  Va.  22161  0atc _ _ 

PURCHASER: 

SHIP  TO:  (Enter  if  different  from  address  at  left) 


Name 


Organ  ization 


Address 


Attention: 


City,  State,  ZIP 


C  harge  my  NTIS  deposit  account  no. _ 

|  Send  me  an  application  for  an  NTlS  deposit  account. 

|  Purchase  order  no.. _ 

1  |  Cheek  enclosed  for  $. _ 


Wherever  a  foreign  sales  price  is  NOT  specified  in  the 
listings,  all  foreign  buyers  must  add  the  following 
charges  to  each  order: 

$2.50  for  each  document 
$1.50  for  each  microfiche 


I  }  Bill  me.  See  reverse  for  costs  (not  applicable  to  foreign  customers). 
~~]  Charge  to  my  American  Express  Card  account  number: 


FOR  DDC  USERS  ONLY 


Signature. 


]  □  [ 


DDC  User  Code_ 
Contract  Number 


(Last  6  characters  only) 


Allow  3-5  weeks  for  delivery  on  your  order.  If  ordering  without  a  document  number,  by  title  only,  allow  an  additional  2  weeks. 


DOCUMENT  T  If  ordering  by  title  or  if  item  ordered  is  a  1 
NUMBER  ^magnetic  tape,  please  see  reverse  side.  J 

USER  ROUTING 
CODE  (see  reverse) 

Quontit 

y 

Unit 

Price 

Total 

Price 

Poper 

Copy 

Micro¬ 

fiche 

Other 

(specify) 

/  PTP 

/  PTP 

/PTP 

/PTP 

/PTP 

/PTP 

/PTP 

/PTP 

/PTP 

/PTP 

E  nter 
Grand 

T  otal 

$ 

FORM  NTIS-1  73  (REV.  2*73) 


-XX- 


USCOMM-DC  6367-P73 


r 


The  NT  IS  goal  is  to  give  you  timely  information  when  you  want  it. 
Should  you  have  a  problem  or  a  request  which  requires  fast  action, 
telephone  NTIS. 


Order  Followup 
(703)  321-8560 

Subscri ptions 
(703)  321-8507 

New  Orders  for  Documents  &  Reports 
(703)  321-85^3 

NT  I  Searches 
(703)  **51-0560 

SRIM 

(703)  321-8507 

Pickup  Orders 

At  Pennsylvania  Bldg.,  Wash., DC 

(202)  967-A3A9 

At  Springfield  (703)  321-89**8 

Account i ng 
(703)  321 -863A 

Rush  Order  Service 
(703)  321-89**8 

Other  Information 

(202)  967-4676 

Telecopier  or  3M  Facsimile  Service 
(703)  321-8547 

Telex 

89-9405 
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